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Figure 1-1. Atlas Model 210x Illustrated with Optional 220-CS AC Consecle 


SECTION 1 
GENERAL INFORMATION 


1-1. INTRODUCTION 


The Atlas 210x Transceiver is designed for single sideband and CW communications in the 
10, 15, 20, 40, and 80 meter amateur radio bands. The Atlas 215x covers 15, 20, 40, 80, 
and 160 meters. They employ all solid state circuitry, with modular construction. The 
conservative 200 watt power input rating will provide world wide communications from 
fixed, portable or mobile installations. 


Atlas Radio, Inc., is licensed by Southcom International, Inc. of Escondido, California, 
manufacturers of military and commercial radio equipment. With this agreement, Atlas 
Radio is able to bring the most advanced state-of-the-art circuit designs to the amateur 
radio market. Les Earnshaw, founder and Director of R&D at Southcom International, is 
considered to be one of the foremost solid state engineers in the world, effectively proved 
by the rapid growth of Southcom International in the military and commercial radio 
markets of the United States, as well as many other countries. 


The high performance and reliability of the Atlas transceiver is enhanced by the finest 
craftsmanship, and a most thorough quality control program. Our staff is made up of 
highly skilled assembly workers, technicians, and engineers, many of whom are active 
radio hams. Our service department, if and when needed, is dedicated to making every 
Atlas owner a satisfied customer. Speaking for all the gang at Atlas Radio, we wish you 
many hours of operating pleasure with your Atlas transceiver. 


73 Herb Johnson W6QKI 
President 


GENERAL SPECIFICATIONS 


BAND COVERAGE: 
ATLAS 210x: Covers 80, 40, 20, 15, and 
10 meter bands, with internal VFO ranges 
as follows: 
3500 — 4000 kHz 
7000 — 7500 kHz 
14000 — 14500 kHz 
21000 — 21500 kHz 
28400 — 29400 kHz 


_ NOTE: The 10 meter band on the 210x 
may be easily owner adjusted to cover any 
1000 kHz portion of the band. 


ATLAS 215x: Covers 160, 80, 40, 20, and 
15 meter bands, with internal VFO ranges 
as follows: 
1800 — 2100 kHz 
3500 — 4000 kHz 
7000 — 7500 kHz 
14000 — 14500 kHz 
21000 — 21500 kHz 


FREQUENCY CONTROL: 
Highly stable VFO common to both 
receive and transmit modes. 


FREQUENCY READOUT: 

Dial scale calibrated in 5 kHz increments 
on all bands except 10 meters, where 
increments are 10 kHz. Tuning knob skirt 
provides 1 kHz increments on all bands 


except 10 meters, where increments are 
2 kHz. 


EXTERNAL FREQUENCY 
CONTROL: 

Rear socket provides for plug-in of external 
VFO or crystal oscillator accessory for 
separate control of transmit and receive 
frequencies, or for network and MARS 
operation. 


EXTENDED FREQUENCY RANGE 
WITH CRYSTAL OSCILLATOR: 
When the model 10x external crystal oscil- 
lator accessory is used, frequency ranges 
are as listed in the following charts: 

1800 — 3000 kHz (Model 215x 

only) 
3000 — 5200 kHz 
5800 — 10000 kHz 


13800 — 14900 kHz 
20600 — 21600 kHz 


Note: The Model 10x will not operate on 
the 28.0 MHz band. 


CIRCUIT DESIGN: 
All solid state, 4 IC 18 transistors, 31 
diodes. Single conversion, 5520 kHz I.F. 


MODULAR CONSTRUCTION: 
Includes plug-in circuit boards for ease of 
maintenance. 


PLUG-IN DESIGN: 

Transceiver plugs into the Deluxe Mobile 
Mounting Bracket, or into the optional 
220-CS power supply console, making 
transfer or removal a simple operation. 
All connectors are standard: SO-239 
antenna jack, 1/4 in. phone jacks for Mic., 
CW key, external speaker or headphones, — 
and linear amplified control. 


POWER SUPPLY REQUIREMENTS 
Operates directly from a 12 to 14 volt D.C. 
source with negative ground (standard 
automotive system). Current drain is 300 
to 500 ma. in receive mode, 16 amps. 
peak in transmit mode. Atlas model 
220-CS power supply console and the 
model 200-PS portable supply are available 
for AC operation. 


FRONT CONTROLS: 

Tuning Dial, Dial Set, Function Switch, 
Band Switch, A.F. Gain, R.F. Gain, Mic 
Gain, Sideband Selector, Calibrator On- 
Off, Dial Light Dimmer, ALC Control. 


FINISH: 
Black vinyl covered aluminum cabinet and 
bottom cover, anodized aluminum panel. 


WEIGHT: 
6 lbs. 14 oz. (3.1 Kg) net, 8 lbs. 6 oz. 
(3.8 Kg) shipping weight. 


DIMENSIONS: 
9% in. (24.1 cm) wide, 3% in (8.9 cm) 
high, 9% in. (24.1 cm) deep overall. 


RECEIVER SPECIFICATIONS 


CIRCUIT DESIGN: Front end design 
provides exceptional immunity to overload 
and cross modulation, matching or out 
performing the best vacuum tube designs. 
Signals are converted directly to the 5520 
kHz I.F. without preamplification. Con- 
verter and product detector are double 
balanced diode rings. IC’s are employed in 
I.F. and AF stages. | 

SENSITIVITY: ~* Requires less than 0.4 
microvolts for a 10 db signal-plus-noise to 
noise ratio on 160, 80, 40, and 20 meter 
bands; 0.4 microvolts on 15 meters; and 
0.6 microvolts on 10 meters. 
SELECTIVITY: Crystal Ladder Filter, 
8 poles. Bandwidth: 2.7 kHz @ 6 db, 4.3 
kHz @ 60 db, 9.2 kHz @ 120 db!! Ultimate 
rejection more than 130 db!! Shape Factor 
1.6. 

ilove REJECTION:More than 60 


INTERNAL SPURIOUS: 
equivalent 1 microvolt signal. 
AGC CHACTERISTICS: Audio out- 


put constant within 4 db with signal 


Less than 


variation from 5 microvolts to more than 
3 volts. 


OVERALL GAIN: Requires less than 
1 microvolt signal for 0.5 watts audio out- 
put. (CW carrier, 1000 Hertz heterdyne). 


AUDIO FIDELITY: 300 to 3000 
Hertz, plus or minus 3 db. 

INTERNAL SPEAKER: 3 in., 3.2 
ohm, .68 oz. magnet. Rear jack permits 
plug in of external speaker or headphones. 
Headphones of 500 to 600 ohms are 
recommended. Headphones of a higher 
impedance may be used, but will require a 
higher A.F. Gain setting. Lower impedance 
headphones will require a lower A.F. Gain 
setting. When transceiver is plugged into 
the AC power supply console, internal 
speaker is disconnected automatically, and 
front facing speaker on console becomes 
operative. 

METER: Reads ‘‘S’”’ units from 1 to 9, 
plus 10 to 50db. 

CALIBRATOR: Provides 100 kHz 


check points for accurate dial setting. 


TRANSMITTER SPECIFICATIONS 


CIRCUIT DESIGN: Broadband design 
eliminates transmitter tuning. Single con- 
version from I.F, to output frequency 
produces minimum spurious and mixing 
products. 2 section low-pass filters on each 
band provide harmonic suppression equal 
to commercial standards. Includes ALC 
and infinite SWR protection. 


FREQUENCY CONTROL: Internal 
VFO automatically transmits on exactly 
the same frequency that is being received. 
Rear socket provides for plug-in of exter- 
nal VFO or crystal oscillator accessory 
for separate control of transmit and 
receive frequencies, or for network and 
MARS operation. 


POWER RATING: 200 watts P.E.P. 
input, and CW input, (with 50 ohm re- 
sistive load and 13.6 volt D.C. supply) on 
160, 80, 40, 20, and 15 meter bands; 120W 
on 10 meter band. Power output: 80 
minimum P.E.P. and CW on 160, 80, 40, 
20, and 15 meter bands; 50 watts mini- 
mum on 10 meter band. 


RTTY/SSTV POWER RATING: 
Approximately 90 watts P.E.P input 
(dependent directly on ventilation of 
heat sink). 

EMISSION: SSB: Lower sideband on 40, 
80, and 160 meters, Upper sideband on 20, 
15, and 10 meters with Sideband Selector 
switch in NORM position. Opposite with 
switch in OPP position. CW: offset freq- 
uency. 

UNWANTED SIDEBAND: More than 
60 db down at 1000 Hertz AF input. 


CARRIER SUPPRESSION: More than 
50 db down. 


THIRD ORDER DISTORTION: 
Approximately 30 db below peak power. 


HARMONIC OUTPUT: More than 35 
db below peak power. 


SUPRIOUS AND IMAGE OUTPUT: 
More than 40 db below peak power. 


CW KEYING: Manual send-receive.Semi- 
break-in with CW accessory installed in 
AC power supply console. 


TRANSMIT CONTROL: Press-to-talk 
with Mic. button, or manual transmit with 
Function Switch on front panel. Auto- 
matic voice control when VOX accessory 
is installed in AC power supply console. 


MICROPHONE: Dynamic or crystal. 


Plug requirement: standard 4 in. diam. 3 
circuit phone plug. 


AUDIO FIDELITY : 300 to 3000 Hertz, 


plus or minus 3 db. 


METER: Reads power amplifier collector 


current, 0-16 amperes. 


LINEAR AMPLIFIER CONTROL: 
Rear jack provides for keying of linear, and 
ALC control from linear. 


MODEL 220-CS POWER SUPPLY 
CONSOLE SPECIFICATIONS 


INPUT VOLTAGE: 110 or 220 volts 
AC, 50-60 Hz. 


INPUT POWER: 10 watts 


receive. 250 watts transmit peak. 


average, 


OUTPUT: Low current line: 13.6 volts 
regulated, % amp. High current line: 13 
volts at 16 amps. 


SPEAKER: 3x5 in. oval, 1.1 oz. magnet, 


3.2 ohm voice coil. 


FINISH: Textured Vinyl bonded to 


aluminum, durable and scratch resistant. 


PLUG-IN DESIGN: Transceiver plugs 
directly into power supply console, auto- 
matically makes connections for antenna 
and front facing speaker. Mic. jack and 
headphone jack are brought out to front 

panel. 


ACCESSORIES: Space under _ trans- 
ceiver permits addition of VOX unit. 
Space in rear permits addition of semi- 
break-in CW. 


DIMENSIONS: 15-1/2 in. (39.4 cm) 
wide. 5-5/8 in. (14.3 cm) high. 9-1/2 in. 
(24.1 cm) deep. 


WEIGHT:17 lbs. (7.7 Kg) less trans- 
ceiver. 20 lbs. (9.1 Kg) shipping weight. 


MODEL 200-PS PORTABLE AC SUPPLY 


INPUT VOLTAGE: 110 or 220 volts 
AC, 50-60 Hertz. 


INPUT POWER: 10 watts average, re- 


ceive. 250 watts transmit peak. 


OUTPUT: Low current line: 13.6 volts 
regulated, 2 amp. High current line: 12.5 
volts at 16 amps. 


INCLUDES: On-Off switch, Fuses, AC 
cord, and D.C. Cable with connector for 
transceiver. 


DIMENSION: 5-1/4 in. (13.3 cm) wide, 
3-1/2 in. (8.9 cm) high, 6-1/2 in. (16.5 cm) 
deep. 


WEIGHT:7 lbs. 4 oz. (3.3 Kg) less trans- 
ceiver. 10 lbs. (4.5 Kg) shipping weight. 


RECHARGEABLE BATTERY PACK 


Globe Battery Division, Globe-Union Inc., P.O. Box 591, Milwaukee, Wis. 53201, manu- 
factures a ““GEL-CELL” rechargeable Battery Pack, Model GC1400 which will operate the 
Atlas transceivers for a number of hours, with operating time determined by receive- 
transmit ratio, and modulation level. The battery has an Amphere-Hour rating of 7.5 A.H. 
It comes in a simulated leather case with shoulder strap, and includes an AC charger. 


Your Atlas dealer may handle Globe products. Also, it is anticipated that Atlas Radio may 
have the GC1400 pack available for Atlas dealers. Otherwise, you may contact Globe 
directly for reference to a Globe dealer. 


SECTION 2 
INSTALLATION 


2-1. INTRODUCTION 
This section provides instructions for mobile, portable, or fixed station installations of the 
Atlas 210x/215x transceivers. 


2-2. GENERAL INFORMATION 


2-3. D.C. POWER. The Atlas transceiver is designed to operate on a power source of 
12-14 volts D.C. Power can be delivered to the transceiver via the Deluxe Mounting Kit 
(DMK), D.C. Cable (DCC), Cigarette Lighter Cable (CLC), Portable Battery Pack, 220-CS 
AC Console, or 200-PS Portable AC Supply. 


2-4. AUTOMOTIVE D.C. ELECTRICAL SYSTEMS. The D.C. electrical systems 
in automobiles may at times generate high voltage transients (spikes of voltage super- 
imposed on the 12-14 volt D.C. system). These transients may be caused by faulty brushes 
in the starter motor, alternator or generator, or loose wiring, and can represent a possible 
hazard to the semiconductors in the transceiver. For this reason, we _ Strongly urge that 
you read the following notes and follow them carefully. 


(a) Clean the battery terminals and clamps, and tighten the clamps securely. 
(b) Tighten battery cable terminals where they attach to the engine. 


(c) Inspect battery cables and terminals for corrosion or wear. Replace them if they 
look questionable. 


(d) Check battery condition frequently, especially when it approaches its warranty age 
limit. Use a protective silicone grease on the terminals to inhibit corrosion. 


(e) Check the alternator and regulator connections for tightness. Check primary ignition 
wiring, horn wiring, lights, etc. 


(f) Measure the charging voltage from the alternator with the engine running at about 
twice idling speed. Voltage at the battery terminals should measure 13 volts mini- 
mum, 14.5 volts maximum. Consult your auto-electric service shop if correction is 
required. 


2-5. DELUXE MOUNTING KIT (DMK). The Deluxe Mobile Mounting Kit is a 
plug-in unit designed for easy removal of the Atlas transceivers. All D.C. power connections 
are made to the DMK and all necessary hook-up cables, including the D.C. battery cable 
with polarity protection, circuit breaker, and hardware, are part of the kit. 


2-6. D.C. CABLE (DCC). The D.C. Cable (DCC) is designed with built-in polarity 
protection and overload protection. This cable is available from Atlas dealers and can be 
used with the Mobile Bracket Kit (MBK) or a portable battery pack. 


2-7. CIGARETTE LIGHTER CABLE (CLC). The Cigarette Lighter Cable is 
designed for use in those instances when D.C. power is required, and the transceiver has not 
been installed in the automobile using the DMK or MBK kits. The cable has a special 
cigarette lighter plug on one end, and a transceiver power plug on the other. Polarity and 
overload protection is included with the cable. 


2-8. PORTABLE BATTERY PACK. The 7.5 ampere hour Portable Battery Pack 
provides 12 volts D.C. power via portable rechargeable batteries. Connections from the 


battery pack to the transceiver are made with the battery pack cable. All necessary plugs 
are provided. 


2-9. 220-CS AC CONSOLE. The 220-CS AC Consoles are available through Atlas 
dealers, and provide all the D.C. power required for the Atlas transceivers The 220-CS 


operates from either 110 volts AC or 220 volts AC, selected by changing fuses. A Micro- 
phone jack, Headphone jack, and antenna connector are also provided on the console. 


2-10. 200-PS PORTABLE AC SUPPLY. The model 200-PS AC Supply is designed 
for portable and utility service where the weight and size of the deluxe AC console is not 
desired. It’s compact size and lightweight make it ideal for the traveler, and yet it will do a 
completely adequate job in full time duty at the home station. It has a slightly smaller 
ower transformer than the AC console, which reduces D.C. input power about 5 percent, 
ut peak power with voice modulation is the same as with the larger transformer. Also, 
the 200-PS does not contain a speaker, so the one built into the transceiver is used. The 
200-PS operates on either 110 volts AC or 220 volts AC, selected by changing fuses. 


It is anticipated that a plastic or simulated leather carrying case will be available from 
Atlas Radio for the 200-PS supply as well as for the transceiver in the near future. 


2-11. TRANSMISSION LINE IMPEDANCE MATCHING. Proper impedance 
match between the coaxial feedline and the antenna system is considerably more important 
with the broadbanded solid state amplifier than with tube type transmitters, which gen- 
erally have a Pi-type matching me teoHe! The SWR should be as low as it can be in order to 
permit full power operation. As SWR increases, power output from the Atlas transceiver 
decreases approximately as indicated in the following table. 


TABLE 2-1. SWR VERSUS OUTPUT 


APPROXIMATE 
OUTPUT NOTE 


100 watts High SWR will not damage the 


98 watts Atlas transceiver. You may feel 
95 watts free to operate regardless of the 
90 watts SWR. Only power input and 
80 watts Output will suffer. Reflected 
50 watts voltage will not cause damage. 


20 watts 


2-12. AMMETER READINGS. The ammeter on the Atlas transceiver provides an 
excellent indicator of impedance match. In CW transmit mode, the Mic. Gain control 
becomes the Carrier Insertion control. With a close match you will be able to run the 
ammeter up to 12 amps or more (with supply voltage of 13.6 VDC or 117/230 VAC). 
2-13. INFINITE SWR PROTECTION. The Atlas transceiver has a built-in reflect- 
ometer which automatically reduces transmitter drive as SWR increases. This makes the 
power transistors nearly immune to damage from mismatched loads. 

2-14. SWR MEASUREMENTS. A bridge for measuring Standing Wave Ratio (SWR) 


is very useful and strongly recommended for checking impedance match. Use the following 
procedures. 


(a) Switch the bridge to “‘Forward” or ‘Sensitivity position. 

(b) Set the sensitivity control on the bridge to maximum clockwise position. 

(c) Set Mic. Gain on Atlas transceiver to minimum. 

(d) Set the transceiver Function Switch to CW mode. 

(e) Advance Mic. Gain until meter on bridge reads just full sacle. (Mic. Gain is Carrier 


Insertion control in CW mode). 
(f) Switch bridge to “SWR” or “Reflected” position for the SWR reading. 


(g) Tune the transceiver up and down in frequency until you locate minimum SWR. 
This will indicate the resonant frequency of the antenna, and also the SWR at that 
frequency. 


(h) Switch the transceiver back to REC. mode. See Caution note, next page. 


CAUTION 

OPERATE THE TRANSCEIVER IN CW MODE 
FOR ONLY SHORT PERIODS OF TIME, JUST 
LONG ENOUGH TO MAKE THE SWR MEA- 
SUREMENT. CHECK HEAT SINK TEMPER- 
ATURE DURING SWR TESTS, AND IF IT IS 
GETTING QUITE WARM TO THE TOUCH, 
LET THE RIG COOL FOR A FEW MINUTES 
BEFORE CONTINUING. 


2-15. MICROPHONE CONNECTIONS. The microphone may be either a dynamic 
or crystal type. A low impedance Mic. will work, but will require higher setting of the Mic. 
Gain control, and may require closer speaking. If a dynamic Mic. is selected, it should 
preferably be the high impedance type. The choice of microphones is important for good 
speech quality, and deserves Tefal consideration. Select a high quality Mic. with smooth 
response from 300 to 3000 Hertz or more. An excellent choice is the Shure 404C hand 
Mic. The plug required for the Mic. connector is a standard 1/4 inch diameter, 3 conductor 
type. The tip connection is the keying circuit for press-to-talk, the ring connection is for 
the shielded Mic. lead, and the sleeve or barrel is the common ground terminal. 


2-16. VOICE OPERATED TRANSMISSION (VOX). Most _ press-to-talk micro- 
phones are short circuited when the button is not pressed. If the VOX accessory is installed 
in the AC console, this feeature must be disabled. Refer to instructions that come with the 
Mic. Open the case and locate the switch contacts that short the Mic circuit when the 
button is not pressed. Either disconnect the leads, or bend the contact so they do not 


make. 


2-17. CW KEY. A jack on back of the transceiver is provided for insertion of a stand- 
ard 1/4 inch diameter 2 conductor phone plug. Connect the CW key to this plug with 
a 2 conductor cable. The sleeve connection goes to chassis ground. Keying potential is less 
than 10 volts, positive, and draws less than 5 milliamperes. Any of the electronic keyers 
presently on the market will operate satisfactorily. 


2-18. REMOTE CW TRANSMIT SWITCH FOR ATLAS TRANSCEIVERS. 
The Atlas transceivers have a function switch which provides for switching into the CW 
Transmit mode. However, it requires switching from the REC. to TRANS., and then to the 
CW position. This procedure is rather awkward, aug the circuit shown below (Figure 2-1) 
provides a more convenient system. 
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Figure 2-1. Remote CW Transmit Switch for ATLAS Transceivers 


The remote switch can be a double pole, single throw toggle switch, and may be installed 
on a bracket or in a small utility box along with the two diodes. Other parts required are 
two phone plugs, a 9 pin Noval plug, a 4 conductor cable, and a single insulated conductor. 


The remote switch unit may be secured near the CW key, or possibly attached to one side 
of the key base, permitting quick and easy switching to the CW Transmit mode. 


Operation of the circuit is as follows: 


When the switch is closed, the single conductor wire coming from the Mic Jack is grounded 
through the 1N4005 diode, and the switch to pin 4 or the EXT. OSC. socket. This causes 
the relays in the transceiver to close, placing the transceiver in transmit mode. At the 
same time, the lead coming from pin 9 is grounded through the 1N4148 diode, thus dis- 
abling the Mic. Amp., and preventing voice modulation of the CW signal. 


The other circuit of the 2 pole switch connects the +13 volt line from pin 8 to the +CW 
lead going to pin 1 of the EXT. OSC. socket. This causes the carrier oscillator frequency 
(NORM. SB only) to move about 800 cycles up into the filter passband, thus providing 
automatic off-set frequency during CW transmission. 


2-19. EXTERNAL OSCILLATOR SOCKET. This socket is a 9 pin Noval installed 
on the back of the transceiver, and is for plug in of the Atlas Model 10x Crystal Oscillator acces- 
sory, Model 206 External VFO, or the Model DD-6B-C Digital Dials. Jumper wires are factory 
installed on this socket, and must be removed if any of these accessories are to be used. 


2-20. AUXILIARY SOCKET. This socket is also a 9 pin Noval, and is for control of a 
Linear Amplifier or VX-5 or VX-5M CW Semi-breakin. 


2-21. LINEAR AMPLIFIER CONNECTIONS. Figure 2-2 illustrates how to con- 
nect a linear amplifier to the Atlas transceivers. ALC output from the linear may be con- 
nected to Pin 4 on the AUX. socket plug. The ALC control voltage from the linear MUST 
be positive going. Most linears with an ALC output circuit are negative going. If this is the 
case with your linear, and you wish to utilize ALC control from the linear, it will be 
necessary that you modify the linear ALC circuit. This will usually consist of reversing one 
or two diodes in order to generate a positive voltage control instead of negative. 


In view of this requirement, you may choose to use the ALC system of the Atlas trans- 
ceiver alone. Most linears will operate to the full legal power limit with little or no dis- 
tortion. 


2-22. MOBILE INSTALLATIONS 


2-23. DELUXE PLUG-IN MOBILE MOUNTING KIT. This kit includes: 
(a) 6% foot D.C. power cable; (b) 25 Amp. Circuit Breaker; (c) Black anodized aluminum 
plug-in housing; (d) Two 9-inch and two 12-inch cadmium plated steel mounting bars; 
(e) 3 inch wide rear bracket ; (f) Package of screws and terminal lugs. Refer to Figure 2-3 
for typical transmission hump and under dash mounting arrangements. 

1. The rear bracket(s) should be angled as straight back as possible in order to give good support 
for pushing and pulling the transceiver in and out of the mount. 

2. The mounting brackets must be cut and bent to suit the installation, each being unique. Tr 
different positioning and select the one for best ease of operation, and least interference with 

Gitisiabilecontrols Then carefully measure each bracket for length and angle of bend on its 
foot. Bend as required. After bending the brackets, they may be painted with flat black to 
match the anodized aluminum parts, if desired. 

. Remove the acorn nut and hex nut. Slip bracket over screw, and replace only the acorn nut. 

. Secure brackets to car with No. 14 sheet metal screws. Tighten screws and nuts securely. No. 
10 screws are also furnished in case the No. 14 screws are too large. 

. Antenna connection is made by standard coax connector to the coax jack on the rear of the 
Deluxe Mounting Kit. 

. An external speaker may be connected as follows: Locate the speaker plug on the back of the 
mobile mount, just above the Mic. plug. Clip out the wire jumper going from the tip lug to 
the ring lug. This will disconnect the internal speaker. Connect the external speaker from the 
tip lug to the ground lug. Impedance should be 4 ohms. 


Oo mr Bw 
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7. Black anodizing provides a very durable finish, much better than paint. However, the ano- 
dized surface is an electrical insulation. In order to ensure electrical bonding between the 
transceiver and the car chassis, shakeproof washers must be used under all screw heads. They 
will cut through the anodizing. Scraping the anodizing off around the junction points on the 
rear bracket(s) is also Sedammandod: Poor grounding may lead to transmitter instability, 
which will cause a regenerative or self oscillating condition. If there is any question of ade- 
quate grounding, connect a copper braid or strap from the antenna bracket on the mobile 
mount to the nearest chassis ground, either the bulkhead or transmission hump. 

8. The power cable should be run from the mobile mount through the bulkhead into the engine 
compartment. It should then be connected to the positive and negative.terminals as close to 
the battery as possible. The best way to connect Hire ctly to the battery terminal posts is by 
drilling and tapping for a 10-32 or 10-24 machine screw. The red lead goes to the positive ter- 
minal, and the bee to the negative. (Or the white is positive and the black is negative. ) 

9. The 25 ampere circuit breaker supplied with the kit should be installed in series with the 
positive lead. It is best to mount it close to the battery end of the cable, at some convenient 
place on the side of a metal panel or bracket. Sheet metal screws are sup lied for this purpose. 
It is not important that the metal case of the circuit breaker be groun de since there are no 
connections made to the case. Cut the positive red power lead, install No. 10 terminal lugs, 
and secure firmly to the circuit breaker with washers and nuts. Solder the terminal lugs. 


NOTICE 


The advantage of connecting directly to the battery posts is that loose battery clamps will then 
not affect the transceiver connections, and the danger of intermittent voltage spikes is reduced. 


If drilling and tapping the battery posts is not practical, then connect the leads to the engine end 
of the heavy battery cables. The negative cable will usually be found going to a grounding bolt 
on the engine block, and the positive cable usually goes to a bolt on the starter solenoid. Use 
proper terminal lugs at these points for connecting the leads. 


Battery clamps and terminals should be cleaned and tightened periodically. Anti-corrosion 


grease is a good recommendation. All other electrical connections under the hood: alternator, 
regulator, ignition coil,etc., should also be checked and tightened. 


POWER SUPPLY CONSOLE, REAR VIEW, WITH TRANSCEIVER INSERTED 


GND. ALC 
(OPTIONAL) 


LINEAR AMPLIFIER 


Figure 2-2. Linear Amplifier Connections to ATLAS Transceiver 
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Figure 2-3. Deluxe Plug-in Mobile Mounting Kit Installation 
2-24. MOBILE BRACKET KIT (MBK). This kit includes: One 9-inch and two 12- 


inch cadmium plated steel mounting bars with screws. Figure 2-4 illustrates how the trans- 
ceiver can be hung under the dash, or mounted over the transmission hump. Each instal- 
lation is different, so this must be left to the individual. Consult your dealer or friends with 
mobile experience if need be. The brackets can be cut easily and bent as required. The 
smaller No. 6x3/4 inch screws are for attaching the brackets to the sides or bottom of the 
transceiver. They will replace the No. 4x1/4 inch screws that came in the transceiver, thus 
allowing for the 1/8 inch thickness of the bracket. The No. 6 screws will make the brackets 
more secure than the original No. 4’s would. The No. 14 screws are for securing the 
brackets to the under side of the dash, or to the transmission hump. No. 10 screws are also 
furnished in case the No. 14 screws are too large. 


—< 
“A rear SEAT 


BRACKET 


CUT AND BEND 
TO SUIT. 


REAR BRACKET 
CUT AND BEND TO SUIT 


UNDER DASH MOUNTING TRANSMISSION HUMP MOUNTING 


Figure 2-4. Mobile Bracket Kit Installation 
2-25. INSTALLING D.C. POWER CABLE. The power cable should be run from 


the transceiver, through the bulkhead, and connected as close to the battery as is practical. 

The best way is to connect directly to the battery posts. Drill and tap into the lead ter- 

minal posts for 10-32 machine screws, and secure No. 10 terminal lugs under these screw 

heads. The advantage of doing this is that even if the battery clamps work loose, it will not 
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affect the transceiver connections, and the danger of intermittant transient voltage spikes 
will be reduced. 

If drilling and tapping the battery posts is not practical, then connect the leads to the 
engine end of the battery cables. The negative cable will usually be found going to a bolt 
on the engine block, while the positive cable usually goes to a bolt on the starter solenoid. 
Use proper terminal lugs at these points for connecting the leads. The red lead goes to 
positive and the brown lead to negative. (If power cable has black and white leads, the 
black is negative, and the white is positive). A protective diode is built into the trans- 
ceiver plug, and will open if polarity is inadvertantly connected wrong. As discussed in 
paragraph 2-4, the battery clamps should be cleaned and tightened. All electrical con- 
nections should likewise be checked and tightened. 


2-26 INSTALLATION OF 25 AMP CIRCUIT BREAKER. The 25 ampere 
circuit breaker supplied with the kit should be installed in series with the positive lead. It is 
best to mount it close to the battery end of the cable, at some convenient place on the side 
of a metal panel or bracket. Short metal screws are supplied for this purpose. It is not 
important that the metal case of the circuit breaker be grounded, since there are no con- 
nections made to the case. Cut the positive red (or white) power lead, install No. 10 
terminal lugs, and secure firmly to the circuit breaker with washers and nuts. Solder the 
terminal lugs. 


2-27. OTHER D.C. INSTALLATIONS. In the event that you have not purchased 
the DMK, MBK, or DCC kits, your transceiver comes with two banana jacks for the posi- 
tive battery lead, and are to be connected in parallel as shown in Figure 2-5. The banana 
plug connects to the negative battery lead. The battery leads should be of No. 10 or No. 
12 gauge stranded wire of the automotive type. A 20 amp. fuse or circuit breaker should be 
installed in the positive lead. Fi igure 2-5 illustrates the proper connections required between 
the battery and the Atlas transceiver. 
CAUTION 


IT IS EXTREMELY IMPORTANT THAT PROPER POLARITY BE OBSERVED. THE 
POSITIVE BATTERY LEAD MUST GO TO THE TWO TERMINALS CLEARLY MARKED 
ON BACK OF THE TRANSCEIVER. THE NEGATIVE BATTERY LEAD MUST GO TO 
THE TRANSCEIVER CHASSIS GROUND, AND THE BANANA PLUG IS FOR THIS 
PURPOSE. EVEN MOMENTARY CONNECTION OF THE WRONG POLARITY WILL 
DESTROY THE TRANSISTORS, AND VOID THE ATLAS WARRANTY. 


4#10-12 GA. 
WIRE 


TO NEGATIVE 


TO POSITIVE 
BATTERY TERMINAL BATTERY 
20 AMP. SERIES FUSE RECOMMENDED TERMINAL. 


AUTION- WRONG POLARITY WILL DESTROY 
TRANSISTORS AND VOID WARRANTY ! 
Figure 2-5. D.C. Power Connections 
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2-28. FIXED STATION INSTALLATIONS 

In fixed station installations, the use of the 220-CS eliminates the necessity for making 
D.C. power connections. The only requirement is that the Atlas Transceiver be firmly 
seated in the console. When installing the transceiver in the console, always make sure 
that the unit is pushed all the way into the console. This will insure that all power, Mic, 
and speaker connections are firmly made. 


2-29. ANTENNAS 
2-30. MOBILE ANTENNAS. The mobile antenna generally requires more critical 


adjustment than the home station antenna. This is because it operates over a more narrow 
bandwidth, and must therefore be adjusted very accurately for resonance. Also, the base 
impedance is seldom very close to 52 ohms. With the tube type transmitters the Pi match- 
ing network will adjust to fairly low impedances, but with a broadband solid state trans- 
mitter, such as is used in the Atlas transceivers, a close impedance match is necessary in 
order to operate at full power. Various claims about impedance are made by manufac- 
turers of mobile antennas, but unfortunately our tests on all the most popular brands 
indicate that your chances of coming up with a close match are less than 1 to 10. Average 
base impedance is 18 to 23 ohms. Therefore, some method of transforming the antenna 


base impedance to 52 ohms is required. (See Section 5-3 for Model MT-1 Broadband 
Transformer.) 


2-31. CAPACITY MATCHING METHOD. This is one method for impedance 


matching to the mobile antenna which works quite well. A capacitor is connected from 
the antenna base to ground. This capcitor is part of an L network which transforms the 
base impedance from a low vlaue up to 52 ohms. The small amount of “1”’ required is 
actually “borrowed” from the lower part of the loading coil. The capacity value must be 


determined experimentally, and will vary from band to band, as well as from installation 
to installation. 


On 75 meters, the capacity will generally need to be in the 1000 to 1500 picofarad range. 
On 40 meters, 300 to 400 picofarads and on 20 meters about 200 picofarads. A variable 
capacitor can be useful to determine what value is required or a collection of silver mica 
capacitors, some 100 pf’s, 200’s, 470’s, and a 1000 pf can be paralleled in various com- 
binations until the SWR comes down to a low figure. 


Once you know how much capacity your antenna needs, it is best to make up the per- 
manent capacitor by paralleling two or more silver micas. This will divide the R.F. current 
and reduce the chances of overheating a single capacitor with too much current. Follow 
the procedure described in paragraph 2-14 when tuning the antenna. 


2-32. NOISE SUPPRESSION. The subject of noise suppressing automotive ignition 


and alternator noise is beyond the scope of this manual, so it will only be mentioned briefly. 
Many cars will create very little interference in the HF bands covered by the Atlas transceiver. 
Almost all cars now use resistance type ignition wire, and will probably create very little ignition 
noise. More likely the high pitched whine from the alternator will cause more trouble. Refer to 
the various amateur radio handbooks available from your dealer for information on noise sup- 
pression. It will usually be found in the mobile sections. Estes Engineering Co., 930 Marine Dr., 
Port Angeles, Wash. 98362, manufactures an excellent line of suppression kits which can help 
cure the more stubborn cases. It is quite likely that your dealer sells the Estes Engineering line also. 


IMPORTANT: Make sure that the transceiver mounting brackets are well grounded to 
the transmission hump or bulkhead. 
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2.33. FIXED STATION ANTENNAS 

On 10, 15, and 20 meters a doublet and most beam antennas will match quite well across 
the entire band. On 40 meters a doublet tuned for phone band center will match quite well 
across the band. On 75 meters the average doublet will have a bandwidth of about 100 kc 
for SWR of 1.5 or less. To work the entire band with full efficiency will require an antenna 
tuner. On 160 meters an antenna tuner, or at least some kind of matching system will be 
essential, since even at resonance it is unllikely that the feed point will be near 52 ohms. In 
any case, it is always best to optimize the antenna system for the frequency where you do 
most of your operating. 


2.34. ANTENNA TUNER OR “MATCH BOX.” An antenna tuner can be a very 
useful device to compensate for antenna mismatch. This may be especially true if you 
happen to have a favorite antenna that has been working just fine with the old tube rig, and 
now you discover the new solid state rig doesn’t like the old antenna. Refer to the antenna 
handbooks for helpful data, or ask your dealer about antenna tuners now on the market. 
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Figure 2-6. Model 220-CS/200-PS Schematic 
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SECTION 3 
OPERATION 


3-1. INTRODUCTION 


This section provided instructions for operating the ATLAS 210x/215x transceiver and 
identifies operating controls, indicators, and connections. Front panel controls and indi- 
cators are shown and described in Figure 3-1. Rear panel controls and connections are 
shown and described in Figure 3-2. 


3-2. CONTROLS 


3-3. POWER SUPPLY ON/OFF, MOBILE OPERATION 


The Function Switch has an OFF position which turns off the DC supply to the low 
current circuits. The high current circuits (Driver and Power Amplifier) remain connected 
to the DC supply line, but are automatically biased off when the low current line is turned 
off. 


3-4. POWER SUPPLY ON/OFF, 220-CS/200PS. 
The 220-CS/200-PS supplies have an ON/OFF toggle switch which turns off the AC supply 
line. This switch should be used rather than the Function Switch OFF position. 


3-5. FUNCTION SWITCH 


The first position is the OFF position and is used for mobile operation. The REC. position 
places the transceiver in receive mode. Press-to-talk and VOX circuits are operative in this 
position. TRANS position switches the transceiver into transmit mode in the event a Mic. 
without a press-to-talk switch is used, or if you wish to hold-in transmit mode without 
having to hold the push-to-talk button down. The CW position is also transmit mode 
except that the Mic. Gain control now becomes a Carrier Insertion control and carrier 
frequency has been shifted about 800 Hertz. (See CW Transmission) 


3-6. A. F.GAIN 


The A. F. GAIN control is used to control audio volume in receive mode. 


3-7. R.F.GAIN 


The purpose of the R.F. Gain control is to permit decreasing the between speech noise 
level, thus providing more pleasing reception. The AGC system in the ATLAS transceiver 
has a tremendous dynamic signal range. With full R.F. Gain, sensitivity will automatically 
return to maximum in the absence of a signal, accompanied by a natural increase in back- 
ground noise. 


You may find it annoying to hear the noise level increase every time the person being 
received pauses between words or sentences. There are really only two conditions when 
the R.F. Gain control needs to be on full. One is when you are scanning the band and want 
to hear weak as well as strong signals. But, a lot of the time you can turn the R.F. Gain 
down a bit, increase the A.F. Gain correspondingly, and realize more pleasing reception. 


3-8. BAND SELECTOR AND TUNING DIAL, MODEL 210x 


The numbers on the band selector read in MegaHertz for the respective bands: 3.5 for the 
80 meter band, 7.0 for 40 meters, etc. 
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Figure 3-1. Front Panel of ATLAS 210x 


Figure 3-2. Rear Panel of ATLAS 210x/215x 
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The 0 to 500 dial scale is used on all bands. The 0 to 500 dial scale reads directly on the 7, 
14, and 21 MHz bands. On the 3.5 MHz band, the dial scale reading is additive. The 10 
meter band is calibrated directly above the dial scale and reads from 28.4 to 29.4 MHz. 


The increment markings on the tuning knob skirt are 1 kHz apart on the lower bands, and 
2 kHz apart on 10 meters. 


3-9. BAND SELECTOR AND TUNING DIAL, MODEL 215x 


The number on the band selector reads in MegaHertz, the same as on Model 210x, except 
that it has the 1.8 MHz band instead of the 28.4 MHz. 


The 0 to 500 scale reads directly in KiloHertz on the 7, 14, and 21 MHz bands. On the 3.5 
MHz bands, the dial scale is additive. 


3-10. DIAL SET 


This panel control is for adjusting dial calibration to exact reading at a 100 KHz marking. 


3-11. CARRIER BALANCE 


A trim pot is located on the PC-100C plug-in board on the right side of the transceiver. 
Next to the trim pot is a capacity trimmer which is the phase control. These trimmers 
should be adjusted for minimum carrier on the lowest frequency band. Connect a dummy 
load to the transceiver, and measure output voltage in TRANS mode with MIC. GAIN at 
minimum. It should null down to a level of 0.10 to 0.15 volts RMS. Other bands will give a 
false reading due to oscillator feedthrough which is not suppressed as much as the carrier. 


3-12. S-METER ZERO 


This is a trim pot located on the PC-200C plug-in board. The PC-200C PC board is located 
under the dial drum. It can be reached with a phillips screwdriver from the top, just behind 
the dial light switch. Disconnect the antenna and adjust the trim pot for meter 0. 


3-13. CRYSTAL CALIBRATOR. The 100 kHz calibrator should be checked every 


6 months or so against a frequency standard such as WWV. Aging will cause it to gradually 
change frequency, especially during the first few months. The calibrator is mounted on the back 
side of the aluminum partition, under the shield, behind the dial drum. A capacitor trimmer in 
the upper left hand corner is for frequency adjustment. A test lead may be run from terminal | of 
PC-100C to the antenna terminal on a general coverage receiver which is tuned to one of the 
WWYV frequencies: 2.5, 5, 10 or 15 MHz. Adjust the trimmer for zero beat when WWYV interrupts 
their tone modulation. 


3-14. PROPER TUNING OF SINGLE SIDEBAND SIGNALS 


Precise tuning of a single sideband signal is very important. Try to tune exactly to the 
frequency where the voice sounds normal. Avoid the habit of tuning so the voice is pitched 
higher than normal, and sounds like Donald Duck. This is an unfortunate habit practiced 
by many operators. If you tune for an unnatural high pitch you will then be off frequency 
when you transmit. Chances are that the other station will then shift to your frequency 
while you are talking, and gradually you will move up or down the band. Sooner of later 
one of you will accuse the other of drifting . . . So, take the extra care to tune for a natural 
sounding voice, and you will then be enjoying the very best quality in voice communi- 
cations. 


3-15. VOICE TRANSMISSION 


Normal operation is with the Function Switch in the REC. position. Pressing the Mic. 
button switches the transceiver into transmit mode. Or, if the VOX accessory is installed 
in the 220-CS console, speaking into the Mic. will switch the rig into transmit mode. A 
TRANS. position is also provided on the Function Switch for locking in the transmit 
mode, or in case the Mic. does not have a press-to-talk switch. 


ay, 


3-16. MODULATION LEVEL 


Modulation level is adjusted with the Mic. Gain control. When the transceiver is coupled 
into a proper 52 ohm load, voice peaks will be reaching about 16 amps., although the 
ammeter cannot respond quickly enough to show these peaks. Adjust Mic. Gain for average 
readings of 5 to 7 amps. Do not run the gain above this level, or you will flat-top and 
distort the transmitted audio, as well as cause splatter up and down the band. ALC will 
help reduce this danger, but it is still possible to over-modulate, so Mic. Gain must be 
carefully adjusted. 


3-17. ALC 


The ALC control is located on the front panel of the transceiver, and is concentric with the 
MIC. GAIN control. It is the inner ring with a black set screw indicating its position. ALC 
is the abbreviation for ‘““Automatic Level Control,” and refers to transmitter modulation 
level. It aids in preventing over-modulation which causes flat-topping of the power output 
stages, distortion and splattering outside the channel. Full counterclockwise setting of this 
control provides no ALC, while full clockwise setting is maximum ALC. Normally, a 
setting around 12 o’clock will be satisfactory. Some variations between bands may be 
noted. By having the ALC control on the front panel, you can utilize its advantage most 
effectively. Too little control will make it easier to over-modulate, while too much control 
will limit output power. Try various settings and ask for signal reports until you become 
familiar with its effect. If you have a panoramic scanner, this is, of course, the best way to 
monitor your output signal. 


3-18. CW TRANSMISSION 


The Function Switch has a CW position which switches the transceiver into CW transmit 
mode. A jack on the back is provided for insertion of a standard 1/4 inch diameter 2 
conductor phone plug coming from the CW key. Keying is accomplished by bias cutoff of 
the I.F. Amplifier. The keying circuit operates at less than 10 volts positive to ground, 
and draws less than 5 milliamps., so any of the electronic keyers will work ok. 


In CW transmit mode, the carrier frequency is automatically shifted approximately 800 
Hertz. This makes it possible for one transceiver to QSO another transceiver on CW with- 
out having to constantly tune the dial back and forth. On 160, 80, and 40 meters the 
transmit frequency is shifted lower than the receive frequency, while on 20 meters it is 
shifted higher. The sideband Selector switch must be in the “NORM” position for CW 
operation. 


Send-receive changeover must be made with the Function Switch, and it may be a bit 
inconvenient to pass through the TRANS position every time. The serious CW operator 
will want to install the semi-break-in accessory kit in the 220-CS console. This item installs 
in back of the power supply, and includes a sidetone oscillator with volume, pitch, and 
delay controls. Refer to paragraph 2-18 for alternate switching method. 


In CW mode the Mic. Gain control becomes a Carrier Insertion control. With key down, 
advance this control clockwise until the meter reads 12 amps. This will be 200 watts input 
power (at nominal supply voltage), and output will be about 90 watts. (On 10 meters the 
meter will read 8 to 9 amps., or approximately 120 watts input.) 


For Novice Class operation, insert 5.5 amps of carrier for 75 watt legal power limit. 


For RTTY/SSTV operation, the input should be controlled for a meter reading of 6.5 amps 
for 90 watts input. Heat sink temperature is always the limiting factor on power input, 
and should be monitored from time to time. Refer to paragraph 3-18. 


3-19. HEAT SINK 


Adequate ventilation for the heat sink is particularly important in CW operation, since 
average power input is higher than in SSB transmission. Keep a check on heat sink tem- 
perature, and if it is running uncomfortably hot to the touch, back down on carrier inser- 
tion, or make the transmission shorter. 
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CAUTION 


THE GREATEST DANGER TO THE POWER OUTPUT TRANSIS- 
TORS IS OVERHEATING. THE BLACK ANODIZED HEAT SINK IS 
DESIGNED TO COOL THE TRANSISTORS ADEQUATELY UNDER 
NORMAL OPERATING CONDITIONS, BUT AS WITH ANY 
ELECTRONIC OR MECHANICAL DEVICE, IT IS UP TO THE 
OPERATOR TO MAINTAIN NORMAL CONDITIONS, AND NOT 
ABUSE THE EQUIPMENT. 


THE MAXIMUM SAFE TEMPERATURE OF THE HEAT SINK 
NEAR THE OUTPUT TRANSISTORS IS ABOUT 150 DEG. F. THIS 
IS A TEMPERATURE THAT WILL BE TOO HOT FOR YOUR 
FINGERS TO HOLD, SO A GOOD TEST IS TO PUT YOUR 
FINGERS ON THE FINS CLOSEST TO THE TRANSISTORS. IF 
YOU CAN HOLD ON WITHOUT A LOT OF DISCOMFORT, YOU’RE 
OK. 


OVERHEATING MAY BE CAUSED BY: (A) MOUDLATING TOO 
HEAVILY, (B) MAKING LENGTHY TRANSMISSIONS WITH 
SHORT RECEIVING PERIODS, OR (C) RESTRICTION OF AIR 
CIRCULATION AROUND THE HEAT SINK. IF THE AIR 
TEMPERATURE IS HIGH, SUCH AS ON A HOT DAY, OR IN A HOT 
PARKED CAR, COOLING CAPACITY WILL BE REDUCED. A 
GOOD RULE IS TO CHECK THE HEAT SINK FROM TIME TO 
TIME, AND MAKE CERTAIN YOU’RE NOT RUNNING TOO HOT. 
BACK OFF ON MODULATION LEVEL, OR SHORTEN TRANSMIS- 
SION TIME. UNDER ABNORMAL CONDITIONS, A SMALL FAN 
MAY BE DIRECTED AT THE HEAT SINK. THIS IS AN 
EXCELLENT IDEA IF SSTV OR RTTY TRANSMISSION IS 
CONTEMPLATED. 
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SECTION 4 
CIRCUIT THEORY 


4-1. INTRODUCTION 


The Atlas transceiver employs several unique features in its circuit design which lead to 
exceptional performance. Most of the circuitry is directly descended from similar equip- 
ment manufactured for military and commercial markets by Southcom International, Inc., 
of Escondido, California. Les Earnshaw, ex ZL1AAX is President and Director of R&D of 
this company. Operating under license from Southcom, Atlas Radio has access to the very 
latest state-of-the-art circuit designs which have been tested, proved, and type accepted 
for military and commerical use. Figure 4-1 illustrates the modular design and plug-in 
P.C. boards of the Atlas transceivers. 


4.2. RECEIVER INPUT CIRCUIT. 


Referring to the block diagram illustrated in Figure 4-2, notice that there is no preamplification 
of the signal. After passing through input tuning circuits, the signal is coupled directly into a 
double balanced diode ring mixer where it is heterodyned to the 5520 kHz I.F. . Thus, the over- 
load and cross modulation problems commonly encountered with an R.F. Amplifier stage are 
largely eliminated. This has always been somewhat of a problem with vacuum tube R.F. Ampli- 
fiers, and a much more serious problem with transistor or F.E.T. Amplifiers. With its advanced 
front end design the Atlas transceiver will continue receiving signals in the presence of extremely 
strong adjacent channel stations that would overload, cross modulate, or desensitize other 
receivers. 


4-3. SENSITIVITY 


As with most new developments in technology, it may be difficult to accept the fact that a 
proper receiver can exhibit good sensitivity without a stage, or more, of R.F. amplification 
prior to frequency conversion. The fact is that the Atlas is at least as sensitive as the best 
of the tube or solid state receivers having R.F. Amplifiers. This is due largely to the very 
low noise figure of the double balanced diode ring mixer, followed by a low noise I.F. 
Amplifier. Sensitivity is rated at 0.3 microvolts for a signal-plus-noise to noise ratio of 10 
dB. Typical measurements will read 0.15 to 0.2 microvolts. 


44, SELECTIVITY 


Following the low noise first I.F. Amplifier, the signal passes through the crystal ladder © 
filter, a highly sophisticated package designed especially for the Atlas transceiver by 
Network Sciences, Inc., of Phoenix, Arizona. Here is where superior selectivity has been 
tailored to take full advantage of the extremely wide range of signal levels that the front 
end design is capable of handling. A 6 dB bandwidth of 2700 Hertz was carefully selected 
to provide audio response from 300 to 3000 Hertz in both receive and transmit modes. 
While occupying slightly more bandwidth than a 1200 or 2400 Hertz filter, it has been 
convincingly proven that transmission and reception of the audio frequencies between 
2400 and 3000 Hertz provides a substantial improvement in weak signal readabilty. At the 
same time, the improved fidelity of voice communications is readily noticeable, and helps 
account for the report of “broadcast quality” from the Atlas. The 6 db bandwidth of 2700 
Hertz is backed up by a 6 to 60 db bandwidth ratio of only 1.6 (shape factor), and ulti- 
mate rejection greater than 130 db. It is this extremely steep skirt selectivity, illustrated 
in Figure 4-3, which will reject strong adjacent channel signals. 


4-5. OSCILLATOR SWITCHING 


The unique method of changing from receive to transmit mode by switching the carrier 
oscillator and VFO is illustrated in the block diagram, Figure 4-2. This new development is 
responsible for great simplification of the transceiver circuit, leading to fewer components, 
lower cost, and great realiability. 
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ATLAS-210x/215-~x Se-lec-tiv-i-ty!! 


O 


Of, relating to, or constituting 
the ability of a radio circuit 
Or apparatus to respond to a 
specific frequency without 
interference. 

SS Webster 


ey 


eu 

i) 

fe) 

fe) 
Ee 


“Graph obtained from typical 
production 8 pole LADDER 
FILTER installed and oper- 
ating in an Atlas transceiver.” 

Network Sciences, Inc. 


SUPERIOR TO ANY OTHER 
FILTER DESIGN KNOWN 
AT THIS TIME. 
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ULTIMATE REJECTION 
EXCEEDS LIMITS OF 
TEST EQUIPMENT, 
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F igure 4-3. Crystal Ladder Filter Selectivity Characteristics 


pe 


In receive mode the first mixer heterodynes the antenna signal with VFO injection. In 
transmit mode the first mixer functions as a balanced modulator with carrier oscillator 
injection and Mic. amp. input. In both modes the first mixer output is at the intermediate 
frequency (I.F.) of 5520 kHz. 


In receive mode the second mixer functions as a product detector with carrier oscillator 
injection. Its output couples audio frequencies to the receiver audio system. In transmit 
mode the second mixer heterodynes the I.F. signal with VFO injection. Its output is now 
at the transmit frequency, and is coupled through tuned circuits to preamplifiers, driver 
stage, and power output amplifier. 


Oscillator switching is accomplished with four F.E.T.’s, resulting in very low intercoupling 
between oscillators. 


4-6. TRANSMITTER BROADBAND CIRCUITRY 


The amplifier stages of the transmitter provide full power output over the 1.8 to 21.4 MHz 
range, about 60% power at 29.7 MHz, and require no tuning. Tuned circuits between the 
second mixer and transmitter amplifier module select the desired mixer product and reject 
the unwanted products. These tuned circuits are band switched and provide full coverage 
of each band. They are double tuned and over coupled, requiring no further adjustment 
after being factory set. 


Harmonic output from the Power Amplifier is suppressed by a band switched two section 
low pass filter. This filter is connected between the Power Amplifier output and antenna 
terminal. The low pass filters and Power Amplifier are both designed for a 50 ohm load. It 
is important that the load be quite close to 50 ohms, non-reactive, in order to operate at 
full rated power. | 


4-7. RECEIVER BROADBAND CIRCUITRY 


The receiver input filters are band switched, and provide full band coverage without need 
for a panel peaking control. In addition, the signal passes through the low pass transmitter 
filter, suppressing possible interference from strong local VHF signals. 


4-8. ALIGNMENT AND TROUBLESHOOTING 


The overall chassis schematic diagram is Figure 4-15, and is placed at the end of this 
section to facilitate the technician in matching the P.C. board schematics to the overall 
schematic. The individual P.C. board schematic diagrams are shown in Figures 4-4 through 
414. Voltage measurements and parts list are located adjacent to the P.C. board 
schematics. 


4-9. VOLTAGE CHARTS 


All voltage measurements must be made with a meter having at least 10 megohms input 
resistance. All D.C. voltages are designated by the + (positive) symbol. Voltage figures 
not having the + symbol are RMS values of an AC voltage. Refer to the following notes 
when making any voltage measurements. 


NOTES 


1. RMS voltage measured with R.F. probe, and 
bandswitch in 7 MHz position. 


2. Approximate RMS voltage with Mic. Jack 
input of .03 volts at 1000 Hz. Mic. Gain at 
maximum clockwise. 


3. RMS voltage with R.F. probe, CW mode, 


Mic. Gain at Maximum clockwise. 


4. Full R.F. Gain, no signal input. 
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4-10. SIGNAL FREQUENCY RANGES AND 
LOCAL OSCILLATOR FREQUENCIES 


Atlas Radio, Models 210x and 215x: 
VFO Injection 
Frequency, KHz 


1,800 — 2,100 7,320 — 7,620 
3,500 — 4,000 9,020— 9,520 
7,000 — 7,500 12,520 — 13,020 
14,000 — 14,500 8,480 — 8,980 
21,000 — 21,500 15,480 — 15,980 
28,400 — 29,400 22,880 — 23,880 


(a) Normal Frequency ranges with internal VFO. 


Low Frequency High Frequency 
Band, MHz Limit, KHz . .or Limit, KHz 


* 1.8 MHz band, model 215x only. 
28.4 MHz band, model 210x only. 


(b) Extended frequency limits by adjustment of VFO trimmers. 


VFO trimmers are reached by removing the transceiver top cover. Adjustment of a trimmer for 
lower or higher frequency will move the entire band down or up, and will cause the dial scale 
to read less accurately. Special frequency ranges with accurate dial calibration are available 
from Atlas on special order. 


Frequency Range, KHz, 
with Crystal Oscillator 


1,700 — 3,000 
3,000 — 5,200 
5,800 — 10,000 
13,800 — 14,900 
20,600 — 21,600 


*1.8 MHz band, model 215x only. 


Note: The Model 10x will not operate on the 28.0 MHz band. 
(c) Extended frequency ranges when using Model 10x external crystal oscillator accessory. 
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4-11. PC-100C — FIRST MIXER/FIRST I.F. AMPLIFIER 


In the receive mode, the R.F. signal is coupled from terminal 1 of PC-100C to the primary 
of the trifilar toroid transformer L101, through capacitors C101 and C110, to the double 
balanced diode ring mixer, D101 through D104. The VFO oscillator signal is coupled 
through R105 — C109 to the center tap of the secondary windings of L101, then through 
C101 and C110 to the First Mixer. The two signals are hetrodyned and the difference 
frequency is the 5520 kHz I.F. signal. The output of the First Mixer is coupled through the 
trifilar toroid transformer L102, through a tuned circuit consisting of C104 through C107 
and L103, to the base of the First 1.F. Amplifier Q101. The tuned circuit is tuned to the 
L.F. frequency of 5520 kHz. The signal is amplified by Q101 and then connected through 


terminal 13 of PC-100C to the crystal ladder filter, which then goes to terminal 3 of 
PC-200C. 


In the transmit mode, the transmit audio input is coupled from terminal 7 of PC-100C 
through L104 to the First Mixer, which now operates as a balanced modulator. The carrier 
oscillator injection is through terminal 4 of PC-100C and is coupled to the balanced 
modulator through R105, C109, C110, and C101. The output of the balanced modulator 
(D101 through D104) is a double sideband, suppressed carrier signal. R101 is used to 
balance out the carrier, and C103 is used for phase balance. The double sideband signal is 
at the I.F. frequency of 5520 kHz, and is tuned by the tuned circuit consisting of C104 
through C107 and L103. Q101 is the Transmit I.F. Amplifier, and its output is coupled to 
the Crystal Ladder Filter in the same manner as in the receive mode. 


Diode D105 is used to short the receiver input circuit in transmit mode, thus preventing 
stray transmitter energy from entering the mixer circuit. Diodes D106, 107 and 108 
permit R.F. Gain control of Q101 during Receive mode, while maintaining fixed gain in 
Transmit mode. RL101 switches the +13 volt line for Transmit mode, and also switches 
the meter circuit from receive to transmit function. 


One of the primary advantages of the double balanced diode ring mixer is that both signal 
and oscillator injection frequencies are essentially balanced out and do not appear in the 
output circuit. Only the sum and difference frequencies are present at the output. Also, 
the oscillator is balanced out from the antenna input terminal, eliminating the risk of 
oscillator radiation. 


PC-100C CIRCUIT COMPONENTS 
First Mixer, First I.F. Amp 


C101,108,109,110,112 .... .01 MF 100V Disc Car. Bal. Trim Pot. 100 Ohms 
22pF 10% Disc Y, Watt 
10-80 pF Trimmer A Y, Watt 
.001 MF 20% Disc VY, Watt 
100 pF 10% Disc Y, Watt | 
91 pF 5% Disc i VY, Watt 


0.1 MF SOV Disc VY, Watt 

15 MF 20V Electrolytic Y%, Watt 

1N4149 Silicon Diode 3p2t 12 vde Relay 

D107-108 1N4148 Silicon Diode ; Trifilar Toroid XFMR 
D105,106 BA-182 Silicon Diode Shielded 1.F. Coil 
2N3866 Ist I.F. Amp. : 200 uH RFC 
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4-11. PC-100C — FIRST MIXER/FIRST I.F. AMPLIFIER 


In the receive mode, the R.F. signal is coupled from terminal 1 of PC-100C to the primary 
of the trifilar toroid transformer L101, through capacitors C101 and C110, to the double 
balanced diode ring mixer, D101 through D104. The VFO oscillator signal is coupled 
through R105 — C109 to the center tap of the secondary windings of L101, then through 
C101 and C110 to the First Mixer. The two signals are hetrodyned and the difference 
frequency is the 5520 kHz I.F. signal. The output of the First Mixer is coupled through the 
trifilar toroid transformer L102, through a tuned circuit consisting of C104 through C107 
and L103, to the base of the First I1.F. Amplifier Q101. The tuned circuit is tuned to the 
L.F. frequency of 5520 kHz. The signal is amplified by Q101 and then connected through 


terminal 13 of PC-100C to the crystal ladder filter, which then goes to terminal 3 of 
PC-200C. 


In the transmit mode, the transmit audio input is coupled from terminal 7 of PC-100C 
through L104 to the First Mixer, which now operates as a balanced modulator. The carrier 
oscillator injection is through terminal 4 of PC-100C and is coupled to the balanced 
modulator through R105, C109, C110, and C101. The output of the balanced modulator 
(D101 through D104) is a double sideband, suppressed carrier signal. R101 is used to 
balance out the carrier, and C103 is used for phase balance. The double sideband signal is 
at the I.F. frequency of 5520 kHz, and is tuned by the tuned circuit consisting of C104 
through C107 and L103. Q101 is the Transmit I.F. Amplifier, and its output is coupled to 
the Crystal Ladder Filter in the same manner as in the receive mode. 


Diode D105 is used to short the receiver input circuit in transmit mode, thus preventing 
stray transmitter energy from entering the mixer circuit. Diodes D106, 107 and 108 
permit R.F. Gain control of Q101 during Receive mode, while maintaining fixed gain in 
Transmit mode. RL101 switches the +13 volt line for Transmit mode, and also switches 
the meter circuit from receive to transmit function. 


One of the primary advantages of the double balanced diode ring mixer is that both signal 
and oscillator injection frequencies are essentially balanced out and do not appear in the 
output circuit. Only the sum and difference frequencies are present at the output. Also, 
the oscillator is balanced out from the antenna input terminal, eliminating the risk of 
oscillator radiation. 


PC-100C CIRCUIT COMPONENTS 
First Mixer, First I.F. Amp 


C101,108,109,110,112 .... .01 MF 100V Disc Car. Bal. Trim Pot. 100 Ohms 
22pF 10% Disc 10K 10% % Watt 

10-80 pF Trimmer . 4.7K 10% % Watt 

ClO4AGT ss 2 SA eae .001 MF 20% Disc 330 10% % Watt 
100 pF 10% Disc 47 10% % Watt 

91 pF 5% Disc : 1K 10% % Watt 


0.1 MF SOV Disc 180 10% % Watt 

15 MF 20V Electrolytic 820 10% % Watt 
1N4149 Silicon Diode 3p2t 12 vde Relay 
1N4148 Silicon Diode 5 Trifilar Toroid XFMR 
BA-182 Silicon Diode Shielded I.F. Coil 
2N3866 Ist I.F. Amp. 200 uH RFC 


26 


S2-f1-21 Olave SVL NIVO 348 NIV JV anve3dis 


SILVWSHIS ONINIM SISSVHD XSIZ/XOIZ TOGOW yol-9u } Molva ts 
: : a : , 
MI-SNVEL~ Daa “WI -490 Go ees OLy-Le Lvs i 250, wale? 
: vomits Tt! ae nia} mI ' weer wI-ey aui- > A 
MOI-ey WOI-21u | > : ois + ger 


y2aNM - 


2a 
u ° 
NIVS SIW 19 
SOI bjt 
aie ee we 2V90T8L 
ce) 


i 
220~Ha Laws] 


| 
| 1 
| | 120 rs 
a | i} | 
| aN aay | Seto ren | 020 EST aW-S] 
26! | 610 
1 | | _ NI DV 
: indinoe = 
W1@7LHM) bi 1 '‘IHeoe | 
oll vrs l Le | a 
| Non, 
09! ~ = 910 
i= = | Ino Nivd 
OSI : ; | toute ea 1 lest alt 
—< tle 
Nivd au ; | | | A END LM 
fy ; Ova NI | SNVULee! 1 | 
| 210—I! | | 
| lool! 
| | es bel NIVD “Ih ' 
ll a peal) a OR asec epee | _ ‘lk eo 10S Aa 
S— Aes cpleaas 
| go—| | > I SIO~TAO _a¥, 
1°-NI 350 | o | pee) 
il/-e3 ag LIOTAS SY 
s°T av 238 | S10 SV] 
| | 
i |For | 6! 
= 2 | 
l 
| I 
! E 
! 


MAXIW qn Z SSW Jl anZ 
dW YaLaW-s “aWY “DIW 
9002-34 


10°-s> 


a a 
Tv Daa Of I 
izo—fji | 
a2 
220Niv5 SV] 
SriPNI 
HDLIMS “DSO Solany 23a ‘a 
D00€- D4 
MI 
2a 


ona NENT weeny SP S| Saae GE ERS [at ee) 
[$a z a Ss eT ee ares 
7 == = 
IF€D D D 10-22 =°7 
wll eh ka seal coop apemia hh ae De Sh BF. SR pt ae ag iad les oo Bea ee 0 ™ 
Jui | 1 @ 3 Z+ 4 ah) sl | ino Te | 1 NI ino | ' ino Nt 3 
‘ rer? = “co ae 
suai | 7 i 14 aici Cinacs ! | [—SNINAL | | y J \ ee = 
Ssvd 01] J ; m S re Rn | | |1ndNi SNVEL} = | | | ONINAL LNdNt “D3ul | \ 1 = we 
oor; 1 3 2 = J  eserpepnr ra. | amo] | ap 3 
avsi ! Drs 1 I avs I | { fa) | 
- > ' 
Ome: Pe Ge ion cyan Cael Test 
! nN ‘. 
| dW YaMmOd © Y3A1Yd ‘div-3ud | \ ! | J ee 4 = 
/ , 00s - 3d I I / 1 ! i ! 
ens Se ee ii Ae pel nee aan nM eked a, as a Le anal in iG | 6) 6) 
4 — 


4 
; ; i SdWV [savy aNd iy) : 
J i tn te a ny a pe peat al a Sag ipa aE pala ee ea es a ae Bp) 5 ee a ee BS Rae Ey | aa] ino sv 


f 
e | } 5 
1. wee 4 ae Tye eet lat 
eo oom’, 
: ui" Meee 


ee bo yt oie oe pr eye Ath Se RO hye a ayige~ 


TT Ge er Waders hon © 0 wees py ‘ 
L = PO OL Blige rp Ge) ee oe stip ijn 
Ae | 5 KS 
' ah Meguiars ie Gis « Se atgh Sp tts) Np 26 

\e J & i > 

‘ 


é , we Doe Ky nm amt mate my nae 
ee * ao» 6 @-haln 2 hee) stem = bho posi leer eet 


g: eho RRL > Shp ge = ebsites! Gemieemieny 


- Peay Fi wes ” a wiVe 
~— . 7 " » . 
— 1 u veer ee va 
7 4 ~ o> , A. i he sid 
} 4 i 4 4 
| =e ’ y = ° ra. 4 -— 4? 
; 3 5 > I | 
~ , ; . : o 
r " ‘ ‘ 
; : | a ’ 
> wie i = * ‘ ‘ 
‘ a 
Ww » 
# ' ' 
ri : i : 
7 4 p 
bs i ; 
ae ri ' ‘a 
= = ze 1 
; i if 
5 « 
' 
e ; @ ¥ 
. 4 
f es 
* ie) 
= | 
i ati oe ; 
- i Tee 
‘ =~ 
' 
ve | a 
¥ 
at i> ’ t 
- F i j 4 
{ 4 4 
= 
x ‘ ‘ é ss < ; 
' A i | 
= 4 
‘ ; ¥ ao t | 
‘ 4 4 
_ o an = e 
“A y j ' ‘ 
; z ' J “Me i q q 
< si a 
x 2. oe . Fr = d 
¥=.4 , + a ; 
? 
: ‘4 ¢ i. 4 ek CAR 
‘ 14 72D: 
¢ q 1 : oe ir 
: i ¥ ; x , oe ra 
7 2 ‘ . ‘ : t ’ 
4 ° } » 5 ‘ Help 
: : _ ; ) 
. = } ‘ ne ( j x 4 Ma, 
: 4 . i a! : F oy 
' : ? . o- i 3 


ia % iv 
’ 


a sl palin howe 


” 


a 


—— 


IEE LP SER 


? 


“oF 


——- a 


PC-100C VOLTAGE CHART 


TERM. STRIP TERM. STRIP 
NUMBER NUMBER TRANS. TRANS. 
10 +12.6 
11 @ 
12 +13 
13 412.6 


+4.0 (6) +5.1 
Collector +12.2 (6) +9.4 
Emitter +3.4 (6) +4.4 
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2 
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Figure 4-4. PC-100C Schematic Diagram 
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4-12. PC-200C Second I.F. Amplifier, Second Mixer, Mic. Amp., 
S-Meter Amp. 


In receive mode, the I.F. signal from the 8 pole Crystal Ladder Filter is coupled through 
terminal 3 of PC-200C to the Integrated Circuit Q201, which is the Second I.F. Amplifier. 
The signal is amplified and coupled through the tuned circuit that consists of R203, C205 
and L201, which is tuned to the I.F. frequency of 5520 kHz; through R204 to the Trifilar 
Toroid Transformer L202, to the input of the double balanced diode ring Second Mixer 
Stage consisting of D201 through D204. In the receive mode, this mixer acts as a product 
detector by hetrodyning the carrier oscillator injection and I.F. input to the audio output 
frequency. The audio output is coupled through C206 and the Trifilar Toriod Transformer 
L203, through the RF choke L204 to terminal 5 of PC-200C. From terminal 5, the audio 
signal is coupled direct to terminal 20 of PC-300C. 


In transmit mode, the double sideband signal from PC-100C is passed through the Crystal 
Ladder Filter which removes the unwanted sideband. The resultant single sideband signal 
is coupled through terminal 3 of PC-200C to the Second Mixer in the same manner as in 
the receive mode. The VFO injection frequency is through terminal 7 of PC-200C through 
C208 to the center tap of the Trifilar Toroid Transformer L203. The heterodyning action 
of the Second Mixer produces the RF transmit frequency which is coupled through the 
primary winding of L203 to terminal 9 of PC-200C. 


Q202, which is an integrated Circuit, acts as a 3 stage Mic. Amplifier and also the S-Meter 
Amplifier. 


PC 200C CIRCUIT COMPONENTS 
Second I.F. Amp., Second Mixer, Mic Amp. 
S-Meter Amp. 


C201 ,202,203,206, CA3086 I.C. 
2OT 206 21 he ce Be .01 MF 100V Disc 14, Watt 
100 MF 20V Disc ; . Y%, Watt 
130 pF 5% SM ; 14, Watt 
0.1 MF S50V Disc r Y%, Watt 
6.8 MF 35V Electrolytic % Watt 
C212 218 2.2 MF SOV Electrolytic R207 ‘Ys Watt 
C213,215 2 19ers waeein bc _. .001 20% Disc Y%, Watt 
C216,217 22 MF 16V Electrolytic R208 Y Watt 
CDE edhe ea Get ee .0022 MF 10% Mylar : , Watt 
1N4149 Silicon Diode 68K 10% % Watt 
1N4148 Silicon Diode 150K 10% % Watt 
1N4740 10V Zener Diode 100K 10% % Watt 
Shielded I.F. XFMR i Y%, Watt 
Trifilar Toroid XFMR 4, Watt 
200 uH RFC %, Watt 

0.6 uH IF. Trap 

MC1350P I.C. 
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PC-200C VOLTAGE CHART 


TERM. STRIP 
NUMBER TRANS. 


TERM. STRIP 
NUMBER TRANS. 
1 


2 
3 
4 
5 
6 
7 
8 
9 


D201 - 204 
IN4149 
R204 
47 
C206 
0! 
L203 


wid : Hazes 


MCcI3SOP 
LF. AMP C208 
3,7 ‘Ol 
= L205 
.6uh 
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180 
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2 2 
4 r 4 
i = 
1 2 3 4 5 6 7 P 


C2i$- 001 


R210-2.2K 


+SS8 
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(ate R207 
22k 
; ¥E C2lI- 1 
: cS (— 
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10 uN tz 13 
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+9.8 +9.8 
@ +0.95 
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Figure 4-5. PC-200C Schematic Diagram 
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4-13. PC-300C Receiver Audio, Oscillator Switch 


The audio output from PC-200C is coupled through terminal 20 of PC-300C, through C303 
to pin 12 of the Integrated Circuit Q301, which is the A.F. Amplifier. The output of Q301 
is coupled through C302 to terminal 22 of PC-300C to the AF GAIN control on the front 
panel, then back through terminal 12 of PC-300C to the input of the AF Power Amplifier 
Q302. The signal is further amplified and coupled through C320 to terminal 15 of PC-300C 
to the speaker. Q302 delivers 2 watts of audio to the 3.2 ohm speaker. 


The output of Q301 is also coupled through C309 to D301 and D302, the AGC rectifiers. 
AGC is then coupled through L301 to the input of Q301B which is the AGC Amplifier. 
The AGC output is fed from pin 7 of Q301B through terminal 17 of PC-300C to terminal 
19 of PC-200C where it is coupled through R202 to the Second I.F. Amplifier. AGC attack 
and decay time are controlled by C310, R312, and R311. 


ALC voltage from the SWR bridge is coupled through D303 to Q301B, controlling I.F. gain 
similar to AGC in receive mode. This same circuit also carries the high SWR, or infinite 
SWR protection system. High values of reflected voltage from the SWR bridge will reduce 
I.F. gain, resulting in reduced transmitter drive. SWR figure of 6 or more will practically 
cutoff the transmitter drive through this circuit. 


Q303, 304, 305 and 306 are the F.E.T. Oscillator switches, which connect the VFO and 
Carrier Oscillator (BFO) to the two mixer stages in proper relationship for receive and 
transmit functions. The switching is controlled by the “T” line on terminal 1, which is 
grounded in receive mode and goes +13 in transmit mode. 


PC-300C CIRCUIT COMPONENTS 
Receiver Audio, Oscillator Switch 


C301 ,304,307,308,314, BA-182 Silicon Diode 

Ry de Be oF Be VCR DT ee ae .01 100V Disc 33 uH RFC 

(90? Silica, Sinn rae dhs nee .1 MF 50V Disc 5.6K 10% % Watt 

C303. Bur cee aa rs .22 MF 100V Disc 27K 10% “% Watt 
47 MF 6.3V Electrolytic R303,310,311,324, 

15 MF 20V Tantalum 321,327,328 VY, Watt 

2.2 MF 5OV Electrolytic R305,315,316 470 10% “% Watt 

47 MF 16V Electrolytic R306,314 100K 10% % Watt 

6.8 MF 35V Electrolytic R308, 309 1.5K 10% % Watt 


75 MF 15V Electrolytic R317,318 ', Watt 
22 MF 16V Electrolytic R312 4, Watt 
100 MF 16V Electrolytic V4 Watt 
250 MF 20V Electrolytic CA3086 A.F. Amp. 
47 MF 100V Mylar CA3086 AGC Amp. 

5-30 pF Trimmer LM380N A.F. Output 


D301,302,303, 
304,305,306 1N4148 Silicon Diode 305,306 . 2N3819- FET Oscillator Switch 
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PC-300C VOLTAGE CHART 


TERM. STRIP 
NUMBER TRANS. 


+++ +++ 


ee 
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++ + 


+4,2 
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+10 

0 

Gnd. 

0 
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Figure 4-6. PC-300C Schematic Diagram 
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4-14, PC-500D/520A Pre-Amplifier, Driver, Power Amplifier, SWR Protect 


The R.F. output from PC-200C is coupled through the Transmitter Input Tuning circuit 
(PC-900) to the input connection on PC-520A. From the input connection, the signal is 
coupled through C504 to the base of the Pre-Amplifier Q501, where it is amplified and 
coupled through C501 to the base of Q502 for further amplification. From Q502, the 
signal is coupled through the Toriod interstage transformer T501 to the base of the Driver 
Q503 on PC-500D. The output of the Driver is coupled through the Ferrite Core Driver 
Transformer T502 to the base inputs of Q504 and Q505, which are the Power Amplifiers. 
The outputs to the Power Amplifiers are coupled through the Ferrite Core Output Trans- 
former T503 to the output connection on PC-500D. From this connection, the output 
signal passes through relay RL1, through the Low Pass Filters PC-100/1020 to the 50 ohm 
antenna connector. 


Q506 is a bias regulator for the output stage. Trim pot R515 is used to adjust resting 
current collector to approximately 1/2 amp. Diodes D501 and 502 regulate the bias 
circuit, and are thermally connected to the heat sink in order to sense temperature in- 
crease. Thus, bias voltage automatically increases with temperature, preventing thermal 
runaway of the output transistors. 


Reflected voltage which is generated by a mismatch in the antenna system is rectified by 
D1102 and D1103 on PC-1100A in a doubler circuit, filtered, and then connected to 
Q507, the SWR protect circuit. There it is used to reduce the gain of the first pre-amplifier, 
thus reducing drive to the power output amplifier. The trimpot R522 is adjusted so that 
Standing Wave Ratios greater than 2 to 2.5 will drastically reduce R.F. drive. 


PC-500D/520A CIRCUIT COMPONENTS 
Pre-Amplifier, Driver, Power Amplifier, SWR Protect 


C501,502,504,507,510,518, 4 Watt 
SIO S20524) os hence .01 MF 100V Disc 4 Watt 

0.1 MF SOV Disc VY, Watt 

37-250 pF Trimmer VY, Watt 

C506,512,517 0.1 MF 100V Mylar 1.5K 10% Y% Watt 
C508,5 16,522 15 MF 100V Electrolytic 270 10% % Watt 
2.2 MF SOV Electrolytic 470 10% “% Watt 

330 pF 5% Silver Mica 1.110% % Watt 

100 pF 5% Silver Mica 1K Bias Adjust 

Toroid Interstage Transformer 560 10% % Watt 

Ferrite Core Driver Transformer 10 10% 2 Watt 

Ferrite Core Output Transformer : 4.710% Y% Watt 

33 uH RFC 220 10% % Watt 

1.4 uH RFC 522 2.5K Trim Pot 

0.6 uH RFC 1K 10% % Watt 

3 Ferrite Beads, RFC MPS65 14 Pre-Amp 

1.5 uH RFC and Meter Shunt 2N3866 Amplifier 

7.6uH Toroid, RFC Q RCA 40582 Driver 

SI-05 Regulator Diode CTC CD2545 Power Amplifier 

2.7K 10% % Watt 2N5490 Bias Regulator 

10 10% '%4 Watt 2N3646 
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PC-500D VOLTAGE CHART 


TERM. STRIP 
TRANS. 


Emitter Emitter 


fc SE ee a ee es Ae" Be sey i tn ae ee! oe te AR Te 


CTC C02545 


2N5499 
5 


Q506 
BIAS REG. 


R522S R521 


2.5K $ 2.2K 2 
Cc $2) C506 O 517 
mo ) " =. 0.1 
, 0.1 SiS 
+4)c 522 2. L502 1K L 506 
15 — / 470 as C519 
— | R524 = 2 
os — -O1 
PC 520A a 
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SWR PROTECT. INPUT T LINE 13 HI AMPS RELAY OUTPUT 


Figure 4-7. PC-500D/PC-520A Schematic Diagram 
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4-15. PC-400C VFO Circuit Board and Tuning Circuits 

PC-400C contains the VFO Oscillator Q401, F.E.T. Buffer Q402, and Output Amplifier 
Q403. The output of the VFO Oscillator is coupled through C408 to pin 3 of the external 
oscillator socket, through the jumper to pin 2, then direct to terminal 13 of PC-300C. 
From terminal 13 of PC-300C, the VFO signal is fed to the F.E.T. Oscillator Switch. 
Voltage regulation for the VFO circuits is provided by Q1 and D2 on the main chassis. 


VFO FREQUENCY CHART, MODEL 210x VFO FREQUENCY CHART, MODEL 215x 


|.F. at 5520 kHz 1.F. at 5520 kHz 

: INTERNAL INTERNAL 

SIGNAL RANGE VFO RANGE SIGNAL RANGE VFO RANGE 
3500 — 4000 9020— 9520 1800 — 2100 7320 — 7620 
7000 — 7500 12520 — 13020 3500 — 4000 9020 — 9520 
14000 — 14500 8480 — 8980 7000 — 7500 12520 — 13020 
21000 — 21500 15480 — 15980 14000 — 14500 8480 — 8980 
28400 — 29400 22880 — 23880 21000 — 21500 15480 — 15980 


PC-400C CIRCUIT COMPONENTS 


MODEL 210x TUNING SECTION MODEL 215x TUNING SECTION 


C411, 416, 419, 422,423... 3-12pF Trimmer | C428, 433, 436, 440,441 .. 3-12pF Trimmer 
C412, 413, 414 10pF 10% Disc 15pF 5% Disc 
C415, 420, 421, 447 4.7pF 10% Disc | C430, 438, 439 22pF 5% Disc 
22pF 5% Disc | C431, 434, 435 4.7pF 10% Disc 

20pF 5% Disc | C432, 437, 442, 443 10pF 10% Disc 

27pF 5% Disc | C444 0.8pF Dial Set 

0.8pF Dial Set 4pF Main Tuning 

4pF Main Tuning 8pF Main Tuning 

8pF Main Tuning 27pF 5% Disc 


PC400C VOLTAGE CHART 
TERM. STRIP TERM. STRIP TERM. STRIP 
NUMBER TRANS. NUMBER NUMBER TRANS. 
Q401 Q402 Q403 
Base +4 +4 Base +5§.2 Base +43 +4.3 
Collector +45 +45 Emitter +6 * Collector +6 +6 
Emitter +3.6 +3.6 


Collector +92 i 


Emitter 43.5 #35 
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- Figure 4-8A. Model 210x/215x PC-400C VFO Schematic 
and 210x Tuning Section 


BAN DSWITCH 


Figure 4-8B. Model 215x VFO Tuning Section Schematic 
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4-16. PC 600 Carrier Oscillator, Buffer Amplifier 


PC-600 consists of those components necessary to generate the normal carrier frequency of 
5520 kHz, and the opposite sideband frequency of 5523.3 kHz. Crystal X602 is the 
Normal sideband crystal, and X601 is the opposite sideband crystal. Q601 is the Carrier 
Oscillator, and Q602 the Buffer Amplifier. The output of the Buffer Amplifier is coupled 
through C612 to terminal 6 of PC-300C. From terminal 6, on PC-300C, the carrier fre- 
quency is fed direct to the F.E.T. Oscillator Switch. 


PC-600 CIRCUIT COMPONENTS 
Carrier Oscillator Buffer Amplifier 


22 pF 10% Disc Y% Watt 

5-30 pF Trimmer : 4, Watt 

10 pF 10% Disc ; Y, Watt 

C605 ,606,607,611,612 .... .01 MF 100V Disc Y, Watt 
200 pF 5% Silver Mica Y%, Watt 

100 pF 5% Silver Mica Y% Watt 


15 pF 10% Disc : Y, Watt 

510 pF 5% Disc : 1, Watt 
BA-182 Silicon Diode % Watt 
1N4148 Silicon Diode 1.4 uH inductor 
2N706 Transistor 5523.3 Khz OPP. SB Xtal 
5520 Khz Norm. SB Xtal 
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PC-600 VOLTAGE CHART 


TERM. STRIP 
NUMBER TRANS. 
Q601 
Base : +2.8 
Collector : h +9.3 
Emitter é 
Q602 
Base 
Collector 
Emitter 


+8.5 +cw 
R601 4.7K 

| 
oe | 
R602 ) 
c6oi| c C60 1S ISK | 
221 s-30l. 5-30 D60! BAI82 | 
| 
ara | 
R606 22K R605 220 “oe 
| 


| 

| 

| 

' 

O 

céll | 
Ol 

| 

| 

t 
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Figure 4-9. PC-600 Carrier Oscillator Schematic 
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4-17. PC-800C/1200 Receiver Input Tuning 


PC-800C contains those components necessary for receiver input tuning. The transformers 
are bandswitched and provide for full coverage of each band. The transformers have iron 
cores that are factory adjusted, and should not require further tuning. The coupling capac- 
itors in each transformer are selected to give the amount of overcoupling required for full 
band coverage, and eliminate the need for a front panel peaking control. 


MODEL 210x PC-810C/1200 CIRCUIT COMPONENTS 
Receiver Input Tuning 


240 pF 10% Disc 
1800 pF 10% Mylar 
120 pF 10% Disc 
820 pF 10% Disc 
10 pF 10% Disc 


200 pF 5% SM 
7.2 uH Toroid 
1.25 uH Toroid 
3.6 uH Toroid 
.65 uH Toroid 


91 pF 5% Disc 
47 pF 10% Disc 
180 pF 5% SM 
4.7pF 10% Disc 


L807,808 1.4 uH Tuned 
L809 810:811-812 --.0.0 eS .65 uH Tuned 
PIO 202 ree .6 uH Tuned 5520 Khz 
1 02 oe oe Geeks .6 uH Tuned 11.8 Mhz 


11.8 Mhz 


CIOL A 20ee ee .0022 MF 10% Mylar 
17.8 Mhz 


C1203,1210 470 pF 5% SM 


MODEL 215x PC-810C/11200 CIRCUIT COMPONENTS 
Receiver Input Tuning 


16.5 uH RFC 
1.7 uH RFC 
7.2 uH Toroid 
1.25 uH Toroid 
3.6 uH Toroid 
.62 uH Toroid 
1.4 uH Tuned 


360 pF 5% SM 
3300 pF 10% Mylar 
240 pF 10% Disc 
1800 pF 10% Mylar 
120 pF 10% Disc 
820 pF 10% Disc 


10pF 10% Disc 
91 pF 5% Disc 
180 pF 5% SM 
CIUZ05 A206 1207. 559 .0022 MF 10% Mylar 


C1208,1209 470 pF 5% SM 
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Figure 4-10A. Model 210x: 
PC-810C/PC-1200 
Receiver Input Tuning Schematic 
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Figure 4-10B. Model 215x 
PC-810C/PC-1200 
Receiver Input Tuning Schematic 
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4-18. PC-820 100 kHz Crystal Calibrator 


The 100 kHz crystal calibrator circuit is assembled on PC-820. Its schematic diagram is 
shown in Figure 4-11A. It is actuated by the function switch in the “CAL” position. 
Frequency is adjusted by trimmer C821 against a known standrad such as WWV. Har- 
monics of the 100 kHz calibrator may be coupled out of the transceiver from the antenna 
connector into another receiver which is tuned to WWV or another known standard. 
C821 should then be adjusted to zero beat with the standard signal. Output from PC-820 
is coupled through C824 to the input terminal of PC-800C, and its harmonics will be 
received at the 100 kHz increments on each band. 


PC-820 VOLTAGE CHART, Function Switch in “CAL.” position. 


Q821 Q822 
Base —2.5 Base —3.4 


Collector +4 Collector +6 
Emitter p Emitter p 


PC-820 CIRCUIT COMPONENTS 


62 eee. eae: See 4.5-50pF Trimmer 
300pF 5% Silver Mica 

01 MF 100v Disc 

C824 5c) fae. Mie et ctniet Rash 2.2pF 10% Disc 
R821, 823 100K 10% 1/4 Watt 
R822, 824 . 10K 10% 1/4 Watt 
Q821, 822 MPS 3693 Transistor 


100 Khz Xtal 


| 
| | 
. | 
| R8SI C852 R853 | 
: 300 PF fee | 
Ne ses ee) sale, | 
| \ba oe Aa : . | 
821 Q822 
| fps 3693 MPS 3693 | 
| ae =a | 
| C853 , 
T° | 
| : — — —d-—-—6— — —- 
| an +13 TO 


| 


I ak ge nw ie OE Sa +p a Lal neal Rae UA nn ng | CAL.ON PC-800C 


Figure 4-11. PC-820 Crystal Calibrator Schematic 


41 


4-19. PC-900C Transmitter Input Tuning 


PC-900C contains those components necessary for transmitter input tuning. The trans- 
mitter input circuit selects the desired mixer products and rejects the unwanted products. 
These tuned circuits are band switched and provide full coverage of each band. The tuned 
circuits are double tuned and over coupled. Trimmer capacitors are located on the board 
for fine tuning the circuits. These trimmers are factory set and require no further adjust- 
ments. 


MODEL 210x PC-900C CIRCUIT COMPONENTS 
Transmitter Input Tuning 


7.2 uH Toroid 

1.25 uH Toroid 

3.6 uH Toroid 

1965-906 ) ee ee .62 uH Toroid 
2 uH Toroid 

1 uH Toroid 


240 pF 10% Disc 
1800 pF 10% Mylar 
120 pF 10% Disc 
820 pF 10% Disc 
2.2 pF 10% Disc 


39 pF 5% Disc 
C909,910,913,914,916,917.. 4-40 pF Trimmer 
C912,915 1 pF .25% Disc 
CSO1S:919. 2 eae .0022 MF 10% Mylar 


MODEL 215x PC-900C CIRCUIT COMPONENTS 
Transmitter Input Tuning 


C920,923 


1500 pF 10% Mylar 
C921,922 


2200 pF 10% Mylar 
240 pF 10% Disc 
1800 pF 10% Mylar 
120 pF 10% Disc 
820 pF 10% Disc 


2.2 pF 10% Disc 
39 pF 5% Disc 


3 uHToroid 

Bifilar Toroid 

7.2 uH Toroid 

L920,921,922 1.25 uH Toroid 
£:023:°004 oS Se eRe ee .62 uH Toroid 
L925 ,926,927,928 2 uH Toroid 
L929,930 0.6 uH Tuned 
33 uH RFC 


R905,906,907,908,909 .... 6.8K 10% % Watt 
2.2K 10% 4 Watt 


4-40 pF Trimmer 
1 pF .25% Disc 
.0022 10% Mylar 
39 pF 5% Disc 
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4-20. PC-1010/1020 Low Pass Filters 


PC-1010/1020 is a band switched two section low pass filter. The filter is connected 
between the output of the Power Amplifier (PC-500D) and the antenna connector to 
suppress harmonics 30 dB or more. The filters are designed for a 50 ohm load and it is 
important that the load be quite close to 50 ohms, non-reactive. The low pass filter is also 
used during receiving operations to suppress possible interference from strong local VHF 


signals. 


ae 


PC-1010/1020 CIRCUIT COMPONENTS AND FREQUENCY CUTOFF (fe) 


MODEL 210x MODEL 215x 
Band Freq. Band Freq. 
Circuit Component Cutoff Circuit Component Cutoff 


1 Poa | 4 
5200Khz | 

2 EG 2b 
10,000 Khz 

3 FC 3 3 
20,000 Khz 

4 FC 4 4 
25,000 Khz 

5 Fes. lees FC 5 

sc\qg0 kha |. SiCio2e Pe ee 25,000 Khz 
| 11019-1020  .32 uH Toroidal 


L1009-1010 .24 uH Toroidal 
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4-21. PC-1100A SWR Bridge, Antenna Relay Circuitry 


The relay, RL1101, switches the antenna circuit from the PC-800C receiver input filters 
over to the PC-500D power amplifier output. The other pole of this relay connects to the 
AUX. rear socket, and is intended for switching a Linear Amplifier, as described in Section 
2-21. 


The reflectometer, or SWR circuit, provides a forward going voltage for ALC, (Automatic 
Level Control), which increases directly as transmitter output increases. This positive 
voltage connects to the ALC potentiometer on the front panel, concentric with the MIC. 
GAIN control, and thence to terminal 18 of PC-300C where the ALC voltage is amplified 
and then used to control I.F. gain on PC-200C. 


The capacity trimmer, C1107, is the bridge null adjustment. It is adjusted by measuring 
reflected voltage output at the terminal which goes to PC-500D with a VTVM on its lowest 
scale. Use a dummy load which is known to be 50 ohms, nonreactive, set the bandswitch 
to the highest band, and insert a small amount of carrier in CW transmit mode, just enough 
to get a voltage reading. Then adjust the trimmer, C1107, for minimum voltage. 


PC-1100A SWR BRIDGE, ANTENNA RELAY 


C1101, 1104, 1105, DPDT 12VDCRelay 
11.06,(2109; £430:36.,.3%% .001 MF 100VDisc 1K 10% 1/4 Watt 
C1102, 1103 01 MF 25VDisc 150 10% 1/4 Watt 


4-40pF Trimmer 1N34A Germanium Diode 
200pF 5% SM 1N4148 Silicon Diode 
Bifilar Toroid 

200 uH RFC 


TO PC-1010 
OUTPUT 


1 
TO Pc-SOOD | 
OUTPUT 


TO Pc-I010 
INPUT 


TO 


- IN 
DIIOI- IN34A ANTENNA , J5 


TO PC-800¢ 
INPUT | CHlO1- oot 


| 

| 

| 

TO AUX. | 
PIN 3 

| 

| 


RL 1101 DINOS—IN4146 To PC-S00D 


SWR PROTECT. 


SS ee 


TO ALC 
ADJUST 


Figure 4-14. PC-1100A SWR Bridge, Antenna Relay Schematic 
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SECTION 5 
ACCESSORIES 


5-1. NOISE BLANKER MODEL PC-120 


The Noise Blanker is a plug-in accessory which replaces the standard PC-100C R.F. board 
in Atlas transceivers. If Noise Blanker is owner or dealer installed, a threshold control 
which is attached to the PC-120B by a 3 wire cable, must be installed on the front panel. 


CAUTION: The Carrier Balance controls have been factory set. Do not alter the 500 ohm 
trim pot or mica trimmer. They are located in the upper right hand corner of the PC-120B. 
Handle with care. 


CIRCUIT DESIGN: The PC-120B noise blanker is designed specifically to blank out pulse 
type noise, the same as all other noise blankers. Pulse type noises, such as ignition noise 
will be effectively silenced, while other more continuous type noise signals will not be 
silenced or reduced as well. The PC-120B works on the same principle as the famous Lamb 
noise silencer. Noise pluses are amplified separately by Q103, rectified into DC pulses 
which are amplified by Q104, and then applied to Q105, the blanking switch. Q105 
switches off Q102, the second I.F. amplifier, whenever a sharp noise pulse comes through 
from the antennae circuit. The threshold control, R120, is located on the front panel, and 
controls the gain of Q103. A second threshold control, R128, is a trimpot located on the 
PC-120B circuit board, and is factory adjusted so that noise pulses will switch Q105 com- 
pletely, but not excessively. 


OPERATION: 

(a) When the threshold control is in full counterclockwise position the noise blanker 
is OFF. 

(b) Advancing the control clockwise will increase the gain of Q103 until noise pulses 


will begin to control Q105. At this point the audible noise level will drop sharply. 


(c) If the threshold control is advanced beyond this point, no further reduction in noise 
will be obtained. If the character of the noise is made up entirely of sharp pulses, 
it will be practically eliminated. If parts of the noise are continuous, they will still 
be audible. In other words, the degree of noise reduction will be directly related to 
what percentage of the noise is pulse type, and what percentage is of a continuous 
nature. 


(d) CROSS MODULATION may result from higher settings of the threshold control. 
This is likely particularly on the lower frequency bands when a great many very 
strong signals are being received on a full size antennae system. Turning the thres- 
hold control down to the threshold level will eliminate this condition, while still 
retaining the pulse blanking action. 
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PANEL THRESHOLD CONTROL 
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Figure 5-1. Noise Blanker Model PC-120 
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Figure 5-2. Model 10x 


5-2. MODEL 10X CRYSTAL OSCILLATOR 


The Model 10x oscillator provides for added versatility with the Atlas transceivers by 
crystal controlling the operating frequency. Vernier frequency adjustment is provided and 
a switch selects either crystal or VFO control. A ten position switch allows selection of up 
to ten crystal frequencies. 


FREQUENCY RANGE WITH MODEL 10x: 


Band Range 

160M 1800 — 3000 kHz 
75M 3000 — 5200 kHz 
40M 5800 — 10,000 kHZ 
20M 13,800 — 14,900 kHz 
15M 20,600 — 21,600 kHz 


Note: The Model 10x! will not operate on the 28 MHz band. 


INSTALLATION: 

A 9 pin Noval socket on the back of the Atlas transceiver is labeled EXT. OSC. The 10x 
plugs into this socket. It will be necessary to remove the two jumper wires plugged in 
between pins 2 and 3; and pins 5 and 6. Once the wires have been removed, the trans- 
ceiver VFO will not function unless the 10x is plugged in and switched to its VFO posi- 
tion, or the dummy jumper, which is furnished with the 10x, is inserted in the EXT. OSC. 
socket. 


CRYSTAL REQUIREMENTS FOR THE 10X: 


The crystal sockets in the 10x are designed for type HC6U crystals with standard .050 
inch diameter pins. 


Crystals must be ordered for oscillation at parallel resonance with 20 pFshunt capacity. A 
frequency tolerance of .0025 per cent at 25 degrees Centigrade is adequate. 


Note: The sideband selector switch on the Atlas transceiver changes carrier frequency from 
5520 kHz in NORM. poistion, to 5523.3 in OPP. position. The Norm, position produces 
lower sideband operation on 160, 75, and 40 meters, which is normal operation on those 
amateur bands. On 20 and 15 meters, the transceiver circuitry automatically produces 
upper sideband in the NORM. position, which is normal for these bands. 
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CALCULATION OF CRYSTAL FREQUENCY: 


For operation on lower sideband (LSB): 
Bands 160, 75, 40 meters, 
(Sideband Selector in NORM. position.) 
Crystal Frequency equals Signal Frequency plus 5520 kHz. 
Example: 4020 + 5520 = 9540 


Bands 20 and 15 meters, 
(Sideband Selector in OPP. position.) 
Crystal Frequency equals Signal Frequency minus 5523.3 kHz 
Example: 14,370 - 5523.3 = 8846.7 kHz 


For operation on upper sideband (USB): 
Bands 160, 75, 40 meters, 
(Sideband Selector in OPP. position.) 
Crystal Frequency equals Signal Frequency plus 5523.3 kHz 
Example: 4020 + 5523.3 = 9543.3 


Bands 20 and 15 meters, 
(Sideband Selector in NORM. position.) 


Crystal Frequency equals Signal Frequency minus 5520 kHz 
Example: 14,370 - 5520 = 8850 kHz 


4 
ox R462 C458 | — 
ES BS 330 Ol 
— R454 C453 | 
ot 
| [$* | 
| 


Figure 5-3. Model 10x Crystal Oscillator 
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5-3. Model MT-1 


The MT-1 transformer is designed to provide a proper impedance match between the HF 
(High Frequency) mobile antennae and the 50 to 53.5 ohm coaxial feedline. It is partic- 
ularly useful when the HF Transceiver is one of the new solid state, broadbanded designs 
which requires a close match to a 50 to 53.5 ohm non-reactive load. Practically none of 
the mobile antennaes currently on the market will match the coaxial feedline closely 
enough to provide a proper load for the broadbanded amplifier. With the Atlas MT-1 
transformer a tap selection will be found which will provide SWR readings of 1.4 or less 
when using the common type mobile antennaes, such as those manufactured by Nutronics, 
Swan, and HyGain. 


MOBILE 
ANTENNA 


BANANA PLUG 


SHLELD CONNECT 
TO CAR BODY 


CAR BODY x* 

CENTER CONDUCTOR THE IMPEDANCE OF THIS SHORT COAX 
CONNECTS TO BASE ROMMET 1S NOT (MPORTANT. THE CABLE SERVES 
OF ANTENNA SIMPLY AS A SHIELDED CONNECTION 


Figure 5-4. MT-1 Transformer Installation 
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5-4. Model VX-5 VOX 


The Model VX-5 is the VOX accessory that is installed in the lower section of the Model 
220-CS Console. Controls for VOX Gain, Anti-VOX, and Delay are brought out to the 
console front panel. AC consoles may be ordered with VOX installed, or can be easily 
owner or dealer installed. 


5-5. Model DD-6B Digital Dial 
with built-in Frequency Counter Capability 


In addition to being a digital dial, the DD-6B will also function as a sensitive frequency counter 
from 100 Hz to 40 MHz, for general use around the ham shack or lab. Input terminals and 
selector switch for this function are located on the rear panel. 


e DIGITAL HOLD provides frequency memory which holds the digital display. This allows 
you to tune to other frequencies while retaining the frequency reading you expect to return to. 

e Another new feature now provides for correct reading on opposite sideband, as well as 
the normally used sideband. 

e All L.E.D. Dot Matrix 6 digit display reads within 100 Hz (just 1/10 kHz) of your actual 
operating frequency. 

e Bright display clearly visible under high ambient light. 

¢ Reads on both Receive and Transmit. 

e Measures 1%" high x 5%” wide x 5%" deep. 

ATTENTION SWAN OWNERS 

In addition to operating with all Atlas transceivers, the DD-6B can be made to operate with 

Swan models 350C, 500C, 500CX, 700CX, 270, 270B, 300B, 600R, and 600T. 

ATTENTION DRAKE R4 AND EARLIER MODEL SWAN OWNERS 

The DD-6C model is the same in all respects as the DD-6B, except that it is modified to operate 

with the Drake R4 series as well as the earlier Swan models 350, 400, and 500. 

Instructions furnished with both models of the Digital Dial give complete information on the 

minor modifications required for use with Swan and Drake units. DD6-B or DD-6C 


Figure 5-5. Model DD-6 
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MODEL 210x/215x CHASSIS COMPONENTS 


ig Od 1 1, SiR Aye hime 5 Fae ee Roh ak hw First 1.F. Amplifier, First Mixer Printed Circuit Board 
OPPO AG th 30 oe ee ae ee eee Optional Noise Blanker, 1st |.A.Amp., Ist Mixer 
PO 200 Fe eae serene Second |.F. Amplifier, Second Mixer, S-Meter Amplifier, 
Mic Amplifier Printed Circuit Board 
PC 300C aan doses Sn. Wingee tamere Receiver Audio, Osc. Switch Printed Circuit Board 
PCA 2 eae eats te ae a es ee ark ee ae VFO Printed Circuit Board 
PG-500D" 2 22 . . SWR Pretect, Pre-Amp, Driver, Power Amplifier Printed Circuit Board 
ig OL Uneaten tt Ripka Partin ah be IN atc Pisin ct a ae Carrier Osc. Printed Circuit Board 
PU-S00C/ 1200 tae cans ak as eee Ce Receiver Input Tuning Printed Circuit Board 
PCB 20 co Bee SS ects ieee eee 100 kHz Crystal Calibrator Printed Circuit Board 
PC S00C Set SP LAS Se Transmitter Input Tuning Printed Circuit Board 
POC TOTOALO 20: oor ee ee eres cae ork wae eee ee Low Pass Filters Printed Circuit Board 
PC. LIOQASS Ping Aga in Batre Sueke SWR Bridge, Antenna Relay Printed Circuit Board 
| beeen ee ape Ete eaand Seep Ft et 3 Conductor, Closed Circuit, Enclosed A.F. Output Jack 
2 cate Ae Ae. Ae aes 3 Conductor, Open Circuit, Enclosed Mic. Jack 
PSP Bw te CRS eas ee oe ee ee ee Banana Jack 
PAE, a RR OE ee ORD i IN Ste ee Se eee 9 Pin Mica Tube Socket 
| fe Yahoo RNG aie ees eo latlnn, Pied to, tat, ene) Bch, NAGA ah cm fo Bo Coaxial Receptacle 
Cees Song isle Venter tiny oa oars oleh 2 rane ae 9 Pin Mica Tube Socket 
| Ai, oom Decken & doen eee sas: 2 Conductor, Closed Circuit, Enclosed CW Key Jack 
PA Poco Pe OE ARE Si, A a Oe Banana Plugs 
Ln ea RIAL Mehl tithe i eR Reeder WAY AS eet tata fonda ech Sin S-Units/P.A. Amps 500 uA Meter 
Fea ae i ee 5520.3-5523.0 8 Pole Crystal Ladder Filter 
oY ee ee eR eT i ee Toe en ees SPDT Slide Switch 
ee BE POPE Be ere ROR AT SOSA EAR yur NOUNS Ghar at ry opr es in/ NO 1 Section, 5 Position Switch 
G4 og thin Bi Aa ie nee erase ee .... 5 Section, 5 Position Switch 
Oe Se ee Pere Re ert. eer. Smee erin aA ee 14V Lamps 
EY: . 5 Si Sok eM aa ae ere ates oa ek ee ae ae cm eae, ree oe, 4 Ohm Speaker 
C1 Bee a een 470PF 5% SM Ri Oe ee ae cee 47K 10% 1/4W 
C2: See cee .OIMF 100V Disc R276) 4 nei ae 1K 10% 1/4W 
CEA ee ii oe ee .22MF 100V Mylar Root Se eee eee 3.3K 10% 1/4W 
C6 28 Ur center eee .IMF 50V Disc A. psn pee 10K A.F. Gain Pot. 
Cla) oak eee 1000MF 25V Electro. RSet ia eh ee 4.7K 10% 1/4W 
8) BRE aah es 1N4148 Silicon Diode RO eek heme e 10K, R.F. Gain Pot. 
De Seay 1N5221 2.4V Zener Diode Rls ce San ie ee 470 10% 1/2W 
tts San eee .luH Toroid RO oy os kee 10 5% 1W 
OF ota crete 78LO6AC I.C. Volt. Reg. RIO ae. 2c; ee eee 27 5% 1W 
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ATLAS £8 


New 


THE ATLAS-210x/215x IS GUARANTEED 
UNDER THE FOLLOWING SCHEDULE: 


(1) 


(2) 


(3) 


All components except semiconductors are 
guaranteed for one (1) year from date of 
Original purchase. 


All semiconductors are guaranteed for (90) 
ninety days from date of original purchase. 


Workmanship is guaranteed uncondition- 
ally for one (1) year from date of original 
purchase. 


ee WARRANTY 


lf factory service is required within 30 days 
Atlas will pay surface freight both ways. 
After 30 days customer pays shipping cost 
to the factory, and Atlas ‘pays return 
freight. After 1 year, customer pays both 
ways, plus a nominal service charge. 


This warranty will be transferred to owners 
other than original purchaser, provided the 
new owner advises Atlas Radio in writing 
of his name, address, and date of purchase. 


UNDER THE REGULATIONS OF THE MAGNUSON-MOSS WARRANTY ACT, THE ATLAS 
WARRANTY POLICY IS CLASSIFIED AS A LIMITED WARRANTY. 


ATLAS RADIO, INC. 417 Via Del Monte 
Oceanside, California 92054 


PRINTED IN USA (714) 433-1983 
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Figure 1-1. Atlas Model 210x Illustrated with Optional 220-CS AC Console 


SECTION 1 
GENERAL INFORMATION 


1-1. INTRODUCTION 


The Atlas 210x Transceiver is designed for single sideband and CW communications in the 
10, 15, 20, 40, and 80 meter amateur radio bands. The Atlas 215x covers 15, 20, 40, 80, 
and 160 meters. They employ all solid state circuitry, with modular construction. The 
conservative 200 watt power input rating will provide world wide communications from 
fixed, portable or mobile installations. 


Atlas Radio, Inc., is licensed by Southcom International, Inc. of Escondido, California, 
manufacturers of military and commercial radio equipment. With this agreement, Atlas 
Radio is able to bring the most advanced state-of-the-art circuit designs to the amateur 
radio market. Les Earnshaw, founder and Director of R&D at Southcom International, is 
considered to be one of the foremost solid state engineers in the world, effectively proved 
by the rapid growth of Southcom International in the military and commercial radio 
markets of the United States, as well as many other countries. 


The high performance and reliability of the Atlas transceiver is enhanced by the finest 
craftsmanship, and a most thorough quality control program. Our staff is made up of 
highly skilled assembly workers, technicians, and engineers, many of whom are active 
radio hams. Our service department, if and when needed, is dedicated to making every 
Atlas owner a satisfied customer. Speaking for all the gang at Atlas Radio, we wish you 
many hours of operating pleasure with your Atlas transceiver. 


73 Herb Johnson W6QKI 


President 


GENERAL SPECIFICATIONS 


BAND COVERAGE: 
ATLAS 210x: Covers 80, 40, 20, 15, and 
10 meter bands, with internal VFO ranges 
as follows: 
3500 — 4000 kHz 
7000 — 7500 kHz 
14000 — 14500 kHz 
21000 — 21500 kHz 
28400 — 29400 kHz 


. NOTE: The 10 meter band on the 210x 
may be easily owner adjusted to cover any 
1000 kHz portion of the band. 


ATLAS 215x: Covers 160, 80, 40, 20, and 
15 meter bands, with internal VFO ranges 
as follows: 
1800 — 2100 kHz 
3500 — 4000 kHz 
7000 — 7500 kHz 
14000 — 14500 kHz 
21000 — 21500 kHz 


FREQUENCY CONTROL: 
Highly stable VFO common 
receive and transmit modes. 


FREQUENCY READOUT: 

Dial scale calibrated in 5 kHz increments 
on all bands except 10 meters, where 
increments are 10 kHz. Tuning knob skirt 
provides 1 kHz increments on all bands 


except 10 meters, where increments are 
2 kHz. 


to both 


EXTERNAL FREQUENCY 
CONTROL: 

Rear socket provides for plug-in of external 
VFO or crystal oscillator accessory for 
separate control of transmit and receive 
frequencies, or for network and MARS 
operation. 


EXTENDED FREQUENCY RANGE 
WITH CRYSTAL OSCILLATOR: 
When the model 10x external crystal oscil- 
lator accessory is used, frequency ranges 
are as listed in the following charts: 

1800 — 3000 kHz (Model 215x 

only) 
3000 — 5200 kHz 
5800 — 10000 kHz 


13800 — 14900 kHz 
20600 — 21600 kHz 


Note: The Model 10x will not operate on 
the 28.0 MHz band. 


CIRCUIT DESIGN: 
All solid state, 4 IC 18 transistors, 31 
diodes. Single conversion, 5520 kHz I.F. 


MODULAR CONSTRUCTION: 
Includes plug-in circuit boards for ease of 
maintenance. 


PLUG-IN DESIGN: 

Transceiver plugs into the Deluxe Mobile 
Mounting Bracket, or into the optional 
220-CS power supply console, making 
transfer or removal a simple operation. 
All connectors are standard: SO-239 
antenna jack, 1/4 in. phone jacks for Mic., 
CW key, external speaker or headphones, 


and linear amplified control. 


POWER SUPPLY REQUIREMENTS 
Operates directly from a 12 to 14 volt D.C. 
source with negative ground (standard 
automotive system). Current drain is 300 
to 500 ma. in receive mode, 16 amps. 
peak in transmit mode. Atlas model 
220-CS power supply console and the 
model 200-PS portable supply are available 
for AC operation. 


FRONT CONTROLS: 

Tuning Dial, Dial Set, Function Switch, 
Band Switch, A.F. Gain, R.F. Gain, Mic 
Gain, Sideband Selector, Calibrator On- 
Off, Dial Light Dimmer, ALC Control. 


FINISH: 
Black vinyl covered aluminum cabinet and 
bottom cover, anodized aluminum panel. 


WEIGHT: 
6 lbs. 14 oz. (3.1 Kg) net, 8 lbs. 6 oz. 
(3.8 Kg) shipping weight. 


DIMENSIONS: 
9% in. (24.1 cm) wide, 3% in (8.9 cm) 
high, 9% in. (24.1 cm) deep overall. 


RECEIVER SPECIFICATIONS 


CIRCUIT DESIGN: Front end design 
provides exceptional immunity to overload 
and cross modulation, matching or out 
performing the best vacuum tube designs. 
Signals are converted directly to the 5520 
kHz I.F. without preamplification. Con- 
verter and product detector are double 
balanced diode rings. IC’s are employed in 
I.F. and AF stages. | 

SENSITIVITY: - Requires less than 0.4 
microvolts for a 10 db signal-plus-noise to 
noise ratio on 160, 80, 40, and 20 meter 
bands; 0.4 microvolts on 15 meters; and 
0.6 microvolts on 10 meters. 
SELECTIVITY: Crystal Ladder Filter, 
8 poles. Bandwidth: 2.7 kHz @ 6 db, 4.3 
kHz @ 60 db, 9.2 kHz @ 120 db!! Ultimate 
rejection more than 130 db!! Shape Factor 
1.6. 

ge i REJECTION:More than 60 


INTERNAL SPURIOUS: 
equivalent 1 microvolt signal. 
AGC CHACTERISTICS: Audio  out- 


put constant within 4 db with signal 


Less than 


variation from 5 microvolts to more than 
3 volts. 


OVERALL GAIN: Requires less than 
1 microvolt signal for 0.5 watts audio out- 
put. (CW carrier, 1000 Hertz heterdyne). 


AUDIO FIDELITY: 300 to 3000 
Hertz, plus or minus 3 db. 

INTERNAL SPEAKER: 3 in., 3.2 
ohm, .68 oz. magnet. Rear jack permits 
plug in of external speaker or headphones. 
Headphones of 500 to 600 ohms are 
recommended. Headphones of a higher 
impedance may be used, but will require a 
higher A.F. Gain setting. Lower impedance 
headphones will require a lower A.F. Gain 
setting. When transceiver is plugged into 
the AC power supply console, internal 
speaker is disconnected automatically, and 
front facing speaker on console becomes 
operative. 

METER: Reads ‘“‘S’”’ units from 1 to 9, 
plus 10 to 50db. 

CALIBRATOR: Provides 100 kHz 


check points for accurate dial setting. 


TRANSMITTER SPECIFICATIONS 


CIRCUIT DESIGN: Broadband design 
eliminates transmitter tuning. Single con- 
version from I.F, to output frequency 
produces minimum spurious and mixing 
products. 2 section low-pass filters on each 
band provide harmonic suppression equal 
to commercial standards. Includes ALC 
and infinite SWR protection. 


FREQUENCY CONTROL: Internal 
VFO automatically transmits on exactly 
the same frequency that is being received. 
Rear socket provides for plug-in of exter- 
nal VFO or crystal oscillator accessory 
for separate control of transmit and 
receive frequencies, or for network and 
MARS operation. 


POWER RATING: 200 watts P.E.P. 
input, and CW input, (with 50 ohm re- 
sistive load and 13.6 volt D.C. supply) on 
160, 80, 40, 20, and 15 meter bands; 120W 
on 10 meter band. Power output: 80 
minimum P.E.P. and CW on 160, 80, 40, 
20, and 15 meter bands; 50 watts mini- 
mum on 10 meter band. 


RTTY /SSTV POWER RATING: 
Approximately 90 watts P.E.P input 
(dependent directly on ventilation of 
heat sink). 

EMISSION: SSB: Lower sideband on 40, 
80, and 160 meters, Upper sideband on 20, 
15, and 10 meters with Sideband Selector 
switch in NORM position. Opposite with 
switch in OPP position. CW: offset freq- 
uency. 

UNWANTED SIDEBAND: More than 
60 db down at 1000 Hertz AF input. 


CARRIER SUPPRESSION: More than 
50 db down. 


THIRD ORDER DISTORTION: 
Approximately 30 db below peak power. 


HARMONIC OUTPUT: More than 35 
db below peak power. 


SUPRIOUS AND IMAGE OUTPUT: 
More than 40 db below peak power. 


CW KEYING: Manual send-receive.Semi- 
break-in with CW accessory installed in 
AC power supply console. 


TRANSMIT CONTROL: Press-to-talk 
with Mic. button, or manual transmit with 
Function Switch on front panel. Auto- 
matic voice control when VOX accessory 
is installed in AC power supply console. 


MICROPHONE: Dynamic or crystal. 


Plug requirement: standard % in. diam. 3 
circuit phone plug. 


AUDIO FIDELITY : 300 to 3000 Hertz, 


plus or minus 3 db. 


METER: Reads power amplifier collector 


current, 0-16 amperes. 


LINEAR AMPLIFIER CONTROL: 
Rear jack provides for keying of linear, and 
ALC control from linear. 


MODEL 220-CS POWER SUPPLY 
CONSOLE SPECIFICATIONS 


INPUT VOLTAGE: 110 or 220 volts 
AC, 50-60 Hz. 


INPUT POWER: 10 watts 


receive. 250 watts transmit peak. 


average, 


OUTPUT: Low current line: 13.6 volts 
regulated, 2 amp. High current line: 13 
volts at 16 amps. 


SPEAKER: 3x5 in. oval, 1.1 oz. magnet, 


3.2 ohm voice coil. 


FINISH: Textured Vinyl bonded to 


aluminum, durable and scratch resistant. 


PLUG-IN DESIGN: Transceiver plugs 
directly into power supply console, auto- 
matically makes connections for antenna 
and front facing speaker. Mic. jack and 
headphone jack are brought out to front 
panel. 


ACCESSORIES: Space under _ trans- 
ceiver permits addition of VOX unit. 
Space in rear permits addition of semi- 
break-in CW. 


DIMENSIONS: 15-1/2 in. (39.4 cm) 
wide. 5-5/8 in. (14.3 cm) high. 9-1/2 in. 
(24.1 cm) deep. 


WEIGHT: 17 lbs. (7.7 Kg) less trans- 
ceiver. 20 lbs. (9.1 Kg) shipping weight. 


MODEL 200-PS PORTABLE AC SUPPLY 


INPUT VOLTAGE: 110 or 220 volts 
AC, 50-60 Hertz. 


INPUT POWER: 10 watts average, re- 


ceive. 250 watts transmit peak. 


OUTPUT: Low current line: 13.6 volts 
regulated, ‘2 amp. High current line: 12.5 
volts at 16 amps. 


INCLUDES: On-Off switch, Fuses, AC 
cord, and D.C. Cable with connector for 
transceiver. 


DIMENSION: 5-1/4 in. (13.3 cm) wide, 
3-1/2 in. (8.9 cm) high, 6-1/2 in. (16.5 cm) 
deep. 


WEIGHT:7 Ibs. 4 oz. (3.3 Kg) less trans- 
ceiver. 10 lbs. (4.5 Kg) shipping weight. 


RECHARGEABLE BATTERY PACK 


Globe Battery Division, Globe-Union Inc., P.O. Box 591, Milwaukee, Wis. 53201, manu- 
factures a “GEL-CELL” rechargeable Battery Pack, Model GC1400 which will operate the 
Atlas transceivers for a number of hours, with operating time determined by receive- 
transmit ratio, and modulation level. The battery has an Amphere-Hour rating of 7.5 A.H. 
It comes in a simulated leather case with shoulder strap, and includes an AC charger. 


Your Atlas dealer may handle Globe products. Also, it is anticipated that Atlas Radio may 
have the GC1400 pack available for Atlas dealers. Otherwise, you may contact Globe 
directly for reference to a Globe dealer. 


SECTION 2 
INSTALLATION 


2-1. INTRODUCTION 
This section provides instructions for mobile, portable, or fixed station installations of the 
Atlas 210x/215x transceivers. 


2-2. GENERAL INFORMATION 


2-3. D.C. POWER. The Atlas transceiver is designed to operate on a power source of 
12-14 volts D.C. Power can be delivered to the transceiver via the Deluxe Mounting Kit 
(DMK), D.C. Cable (DCC), Cigarette Lighter Cable (CLC), Portable Battery Pack, 220-CS 
AC Console, or 200-PS Portable AC Supply. 


2-4. AUTOMOTIVE D.C. ELECTRICAL SYSTEMS. The D.C. electrical systems 
in automobiles may at times generate high voltage transients (spikes of voltage super- 
imposed on the 12-14 volt D.C. system). These transients may be caused by faulty brushes 
in the starter motor, alternator or generator, or loose wiring, and can represent a possible 
hazard to the semiconductors in the transceiver. For this reason, we _ strongly urge that 
you read the following notes and follow them carefully. 


(a) Clean the battery terminals and clamps, and tighten the clamps securely. 
(b) Tighten battery cable terminals where they attach to the engine. 


(c) Inspect battery cables and terminals for corrosion or wear. Replace them if they 
look questionable. 


(d) Check battery condition frequently, especially when it approaches its warranty age 
limit. Use a protective silicone grease on the terminals to inhibit corrosion. 


(e) Check the alternator and regulator connections for tightness. Check primary ignition 
wiring, horn wiring, lights, etc. 


(f) Measure the charging voltage from the alternator with the engine running at about 
twice idling speed. Voltage at the battery terminals should measure 13 volts mini- 
mum, 14.5 volts maximum. Consult your auto-electric service shop if correction is 
required. 


2-5. DELUXE MOUNTING KIT (DMK). The Deluxe Mobile Mounting Kit is a 
plug-in unit designed for easy removal of the Atlas transceivers. All D.C. power connections 
are made to the DMK and all necessary hook-up cables, including the D.C. battery cable 
with polarity protection, circuit breaker, and hardware, are part of the kit. 


2-6. D.C. CABLE (DCC). The D.C. Cable (DCC) is designed with built-in polarity 
protection and overload protection. This cable is available from Atlas dealers and can be 
used with the Mobile Bracket Kit (MBK) or a portable battery pack. 


2-7. CIGARETTE LIGHTER CABLE (CLC). The Cigarette Lighter Cable is | 


designed for use in those instances when D.C. power is required, and the transceiver has not | 
been installed in the automobile using the DMK or MBK kits. The cable has a special — 


cigarette lighter plug on one end, and a transceiver power plug on the other. Polarity and 
overload protection is included with the cable. 


2-8. PORTABLE BATTERY PACK. The 7.5 ampere hour Portable Battery Pack 
provides 12 volts D.C. power via portable rechargeable batteries. Connections from the 
battery pack to the transceiver are made with the battery pack cable. All necessary plugs 
are provided. 


2-9. 220-CS AC CONSOLE. The 220-CS AC Consoles are available through Atlas 


dealers, and provide all the D.C. power required for the Atlas transceivers The 220-CS | 
operates from either 110 volts AC or 220 volts AC, selected by changing fuses. A Micro- | 


phone jack, Headphone jack, and antenna connector are also provided on the console. 


~_—-—— -— ——_—- ———— 


2-10. 200-PS PORTABLE AC SUPPLY. The model 200-PS AC Supply is designed 
for portable and utility service where the weight and size of the deluxe AC console is not 
desired. It’s compact size and lightweight make it ideal for the traveler, and yet it will doa 
completely adequate job in full time duty at the home station. It has a slightly smaller 
ower transformer than the AC console, which reduces D.C. input power about 5 percent, 
ut peak power with voice modulation is the same as with the larger transformer. Also, 
the 200-PS does not contain a speaker, so the one built into the transceiver is used. The 
200-PS operates on either 110 volts AC or 220 volts AC, selected by changing fuses. 


It is anticipated that a plastic or simulated leather carrying case will be available from 
Atlas Radio for the 200-PS supply as well as for the transceiver in the near future. 


2-11. TRANSMISSION LINE IMPEDANCE MATCHING. Proper impedance 
match between the coaxial feedline and the antenna system is considerably more important 
with the broadbanded solid state amplifier than with tube type transmitters, which gen- 
erally have a Pi-type matching one The SWR should be as low as it can be in order to 
permit full power operation. As SWR increases, power output from the Atlas transceiver 
decreases approximately as indicated in the following table. 


TABLE 2-1. SWR VERSUS OUTPUT 


APPROXIMATE 
OUTPUT NOTE 


100 watts High SWR will not damage the 


98 watts Atlas transceiver. You may feel 
95 watts free to operate regardless of the 
90 watts SWR. Only power input and 
80 watts output will suffer. Reflected 
50 watts voltage will not cause damage. 
20 watts 


2-12. AMMETER READINGS. The ammeter on the Atlas transceiver provides an 
excellent indicator of impedance match. In CW transmit mode, the Mic. Gain control 
becomes the Carrier Insertion control. With a close match you will be able to run the 
ammeter up to 12 amps or more (with supply voltage of 13.6 VDC or 117/230 VAC). 
2-13. INFINITE SWR PROTECTION. The Atlas transceiver has a built-in reflect- 
ometer which automatically reduces transmitter drive as SWR increases. This makes the 
power transistors nearly immune to damage from mismatched loads. 

2-14. SWR MEASUREMENTS. A bridge for measuring Standing Wave Ratio (SWR) 


is very useful and strongly recommended for checking impedance match. Use the following 
procedures. 


(a) Switch the bridge to “‘Forward” or “Sensitivity position. 

(b) Set the sensitivity control on the bridge to maximum clockwise position. 

(c) Set Mic. Gain on Atlas transceiver to minimum. 

(d) Set the transceiver Function Switch to CW mode. 

(e) Advance Mic. Gain until meter on bridge reads just full sacle. (Mic. Gain is Carrier 


Insertion control in CW mode). 
(f) Switch bridge to “SWR” or “Reflected” position for the SWR reading. 


(g) Tune the transceiver up and down in frequency until you locate minimum SWR. 
This will indicate the resonant frequency of the antenna, and also the SWR at that 
frequency. 


(h) Switch the transceiver back to REC. mode. See Caution note, next page. 


CAUTION 

OPERATE THE TRANSCEIVER IN CW MODE 
FOR ONLY SHORT PERIODS OF TIME, JUST 
LONG ENOUGH TO MAKE THE SWR MEA- 
SUREMENT. CHECK HEAT SINK TEMPER- 
ATURE DURING SWR TESTS, AND IF IT IS 
GETTING QUITE WARM TO THE TOUCH, 
LET THE RIG COOL FOR A FEW MINUTES 
BEFORE CONTINUING. 


2-15. MICROPHONE CONNECTIONS. The microphone may be either a dynamic | 


or crystal type. A low impedance Mic. will work, but will require higher setting of the Mic. 
Gain control, and may require closer speaking. If a dynamic Mic. is selected, it should 
preferably be the high impedance type. The choice of microphones is important for good 
speech quality, and deserves careful consideration. Select a high quality Mic. with smooth 
response from 300 to 3000 Hertz or more. An excellent choice is the Shure 404C hand 
Mic. The plug required for the Mic. connector is a standard 1/4 inch diameter, 3 conductor 
type. The tip connection is the keying circuit for press-to-talk, the ring connection is for 
the shielded Mic. lead, and the sleeve or barrel is the common ground terminal. 


2-16. VOICE OPERATED TRANSMISSION (VOX). Most  press-to-talk —micro- 
phones are short circuited when the button is not pressed. If the VOX accessory is installed 
in the AC console, this feeature must be disabled. Refer to instructions that come with the 
Mic. Open the case and locate the switch contacts that short the Mic circuit when the 
button is not pressed. Either disconnect the leads, or bend the contact so they do not 


make. 


2-17. CW KEY. A jack on back of the transceiver is provided for insertion of a stand- 


ard 1/4 inch diameter 2 conductor phone plug. Connect the CW key to this plug with 
a 2 conductor cable. The sleeve connection goes to chassis ground. Keying potential is less 
than 10 volts, positive, and draws less than 5 milliamperes. Any of the electronic keyers 
presently on the market will operate satisfactorily. 


2-18. REMOTE CW TRANSMIT SWITCH FOR ATLAS TRANSCEIVERS. 
The Atlas transceivers have a function switch which provides for switching into the CW 
Transmit mode. However, it requires switching from the REC. to TRANS., and then to the 
CW position. This procedure is rather awkward, and the circuit shown below (Figure 2-1) 
provides a more convenient system. 
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Figure 2-1. Remote CW Transmit Switch for ATLAS Transceivers 


The remote switch can be a double pole, single throw toggle switch, and may be installed 
on a bracket or in a small utility box along with the two diodes. Other parts required are 
two phone plugs, a 9 pin Noval plug, a 4 conductor cable, and a single insulated conductor. 


The remote switch unit may be secured near the CW key, or possibly attached to one side 
of the key base, permitting quick and easy switching to the CW Transmit mode. 


Operation of the circuit is as follows: 


When the switch is closed, the single conductor wire coming from the Mic Jack is grounded 
through the 1N4005 diode, and the switch to pin 4 or the EXT. OSC. socket. This causes 
the relays in the transceiver to close, placing the transceiver in transmit mode. At the 
same time, the lead coming from pin 9 is grounded through the 1N4148 diode, thus dis- 
abling the Mic. Amp., and preventing voice modulation of the CW signal. 


The other circuit of the 2 pole switch connects the +13 volt line from pin 8 to the +CW 
lead going to pin 1 of the EXT. OSC. socket. This causes the carrier oscillator frequency 
(NORM. SB only) to move about 800 cycles up into the’ filter passband, thus providing 
automatic off-set frequency during CW transmission. 


2-19. EXTERNAL OSCILLATOR SOCKET. This socket is a 9 pin Noval installed 
on the back of the transceiver, and is for plug in of the Atlas Model 10x Crystal Oscillator acces- 
sory, Model 206 External VFO, or the Model DD-6B-C Digital Dials. Jumper wires are factory 
installed on this socket, and must be removed if any of these accessories are to be used. 


2-20. AUXILIARY SOCKET. This socket is also a 9 pin Noval, and is for control of a 
Linear Amplifier or VX-5 or VX-5M CW Semi-breakin. 


2-21. LINEAR AMPLIFIER CONNECTIONS. Figure 2-2 illustrates how to con- 
nect a linear amplifier to the Atlas transceivers. ALC output from the linear may be con- 
nected to Pin 4 on the AUX. socket plug. The ALC control voltage from the linear MUST 
be positive going. Most linears with an ALC output circuit are negative going. If this is the 
case with your linear, and you wish to utilize ALC control from the linear, it will be 
necessary that you modify the linear ALC circuit. This will usually consist of reversing one 
or two diodes in order to generate a positive voltage control instead of negative. 


In view of this requirement, you may choose to use the ALC system of the Atlas trans- 
ceiver alone. Most linears will operate to the full legal power limit with little or no dis- 
tortion. er 


2-22. MOBILE INSTALLATIONS 


2-23. DELUXE PLUG-IN MOBILE MOUNTING KIT. This kit includes: 
(a) 6% foot D.C. power cable; (b) 25 Amp. Circuit Breaker; (c) Black anodized aluminum 
plug-in housing; (d) Two 9-inch and two 12-inch cadmium plated steel mounting bars; 
(e) 3 inch wide rear bracket ; (f) Package of screws and terminal lugs. Refer to Figure 2-3 
for typical transmission hump and under dash mounting arrangements. 

1. The rear bracket(s) should be angled as straight back as possible in order to give good support 
for pushing and pulling the transceiver in and out of the mount. 

2. The mounting brackets must be cut and bent to suit the installation, each being unique. Tr 
different positioning and select the one for best ease of operation, and least interference with 

Buin mibilecbatrole Then carefully measure each bracket for length and angle of bend on its 
foot. Bend as required. After bending the brackets, they may be painted with flat black to 
match the anodized aluminum parts, if desired. 

. Remove the acorn nut and hex nut. Slip bracket over screw, and replace only the acorn nut. 

Secure brackets to car with No. 14 sheet metal screws. Tighten screws and nuts securely. No. 

10 screws are also furnished in case the No. 14 screws are too large. 

Antenna connection is made by standard coax connector to the coax jack on the rear of the 

Deluxe Mounting Kit. 

. An external speaker may be connected as follows: Locate the speaker plug on the back of the 
mobile mount, just above the Mic. plug. Clip out the wire jumper going from the tip lug to 
the ring lug. This will disconnect the internal speaker. Connect the external speaker from the 
tip lug to the ground lug. Impedance should be 4 ohms. 
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7. Black anodizing provides a very durable finish, much better than paint. However, the ano- _ 
dized surface is an electrical insulation. In order to ensure electrical bonding between the | 
transceiver and the car chassis, shakeproof washers must be used under all screw heads. They | 
will cut through the anodizing. Scraping the anodizing off around the junction points on the 
rear bracket(s) is also eiaimremtied Poor grounding may lead to transmitter instability, _ 
which will cause a regenerative or self oscillating condition. If there is any question of ade- _ 
quate grounding, connect a copper braid or strap from the antenna bracket on the mobile | 
mount to the nearest chassis ground, either the bulkhead or transmission hump. 

8. The power cable should be run from the mobile mount through the bulkhead into the engine 
compartment. It should then be connected to the positive and negative.terminals as close to 
the battery as possible. The best way to connect directly to the battery terminal posts is by 
drilling and tapping for a 10-32 or 10-24 machine screw. The red lead goes to the positive ter- 
minal, and the ieee to the negative. (Or the white is positive and the black is negative.) 

9. The 25 ampere circuit breaker supplied with the kit should be installed in series with the 
positive lead. It is best to mount it close to the battery end of the cable, at some convenient 
place on the side of a metal panel or bracket. Sheet metal screws are supplied for this purpose. 
It is not important that the metal case of the circuit breaker be grounded, since there are no 
connections made to the case. Cut the positive red power lead, install No. 10 terminal lugs, 
and secure firmly to the circuit breaker with washers and nuts. Solder the terminal lugs. 


NOTICE 


The advantage of connecting directly to the battery posts is that loose battery clamps will then 
not affect the transceiver connections, and the danger of intermittent voltage spikes is reduced. 


If drilling and tapping the battery posts is not practical, then connect the leads to the engine end | 
of the heavy battery cables. The negative cable will usually be found going to a grounding bolt _ 
on the engine block, and the positive cable usually goes to a bolt on the starter solenoid. Use | 
proper terminal lugs at these points for connecting the leads. : 


Battery clamps and terminals should be cleaned and tightened periodically. Anti-corrosion 


grease is a good recommendation. All other electrical connections under the hood: alternator, | 


regulator, ignition coil,etc., should also be checked and tightened. 


POWER SUPPLY CONSOLE, REAR VIEW, WITH TRANSCEIVER INSERTED 


GND. ALC 
(OPTIONAL) 


1 

2 
3 
4 
5 
6 
7 
8 
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LINEAR AMPLIFIER 


Figure 2-2. Linear Amplifier Connections to ATLAS Transceiver 
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DELUXE PLUG-IN MOBILE MOUNT 


DASH 


+10 SCREW 


fe ee 
coon 


<__ANGLE AS SEAT 
A STRAIGHT BACK 
QcREW AS POSSIBLE 


4p WIDE BRACKET < TRANSMISSION HUMP 
REQUIRED ##10 SCREW 


TRANSMISSION HUMP MOUNTING UNDER DASH MOUNTING 


Figure 2-3. Deluxe Plug-in Mobile Mounting Kit Installation 
2-24. MOBILE BRACKET KIT (MBK). This kit includes: One 9-inch and two 12- 


inch cadmium plated steel mounting bars with screws. Figure 2-4 illustrates how the trans- 
ceiver can be hung under the dash, or mounted over the transmission hump. Each instal- 
lation is different, so this must be left to the individual. Consult your dealer or friends with 
mobile experience if need be. The brackets can be cut easily and bent as required. The 
smaller No. 6x3/4 inch screws are for attaching the brackets to the sides or bottom of the 
transceiver. They will replace the No. 4x1/4 inch screws that came in the transceiver, thus 
allowing for the 1/8 inch thickness of the bracket. The No. 6 screws will make the brackets 
more secure than the original No. 4’s would. The No. 14 screws are for securing the 
brackets to the under side of the dash, or to the transmission hump. No. 10 screws are also 
furnished in case the No. 14 screws are too large. 


REAR 
BRACKET 


CUT AND BEND 
TO SUIT. 


UNDER DASH MOUNTING TRANSMISSION HUMP MOUNTING 


Figure 2-4. Mobile Bracket Kit Installation 
2-25. INSTALLING D.C. POWER CABLE. The power cable should be run from 


the transceiver, through the bulkhead, and connected as close to the battery as is practical. 
The best way is to connect directly to the battery posts. Drill and tap into the lead ter- 
minal posts for 10-32 machine screws, and secure No. 10 terminal lugs under these screw 
heads. The advantage of doing this is that even if the battery clamps work loose, it will not 
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affect the transceiver connections, and the danger of intermittant transient voltage spikes — 


will be reduced. 
If drilling and tapping the battery posts is not practical, then connect the leads to the 


engine end of the battery cables. The negative cable will usually be found going to a bolt 


on the engine block, while the positive cable usually goes to a bolt on the starter solenoid. 
Use proper terminal lugs at these points for connecting the leads. The red lead goes to 
positive and the brown lead to negative. (If power cable has black and white leads, the 
black is negative, and the white is positive). A protective diode is built into the trans- 
ceiver plug, and will open if polarity is inadvertantly connected wrong. As discussed in 


paragraph 2-4, the battery clamps should be cleaned and tightened. All electrical con-_ 


nections should likewise be checked and tightened. 


2-26 INSTALLATION OF 25 AMP CIRCUIT BREAKER. The 25 ampere 
circuit breaker supplied with the kit should be installed in series with the positive lead. It is 
best to mount it close to the battery end of the cable, at some convenient place on the side 


of a metal panel or bracket. Short metal screws are supplied for this purpose. It is not | 
important that the metal case of the circuit breaker be grounded, since there are no con- 


nections made to the case. Cut the positive red (or white) power lead, install No. 10 


terminal lugs, and secure firmly to the circuit breaker with washers and nuts. Solder the — 


terminal lugs. 
2-27. OTHER D.C. INSTALLATIONS. In the event that you have not purchased 


the DMK, MBK, or DCC kits, your transceiver comes with two banana jacks for the posi- — 


tive battery lead, and are to be connected in parallel as shown in Figure 2-5. The banana 
plug connects to the negative battery lead. The battery leads should be of No. 10 or No. 


12 gauge stranded wire of the automotive type. A 20 amp. fuse or circuit breaker should be 


installed in the positive lead. Figure 2-5 illustrates the proper connections required between 
the battery and the Atlas transceiver. 
CAUTION 

IT IS EXTREMELY IMPORTANT THAT PROPER POLARITY BE OBSERVED. THE 
POSITIVE BATTERY LEAD MUST GO TO THE TWO TERMINALS CLEARLY MARKED 
ON BACK OF THE TRANSCEIVER. THE NEGATIVE BATTERY LEAD MUST GO TO 
THE TRANSCEIVER CHASSIS GROUND, AND THE BANANA PLUG IS FOR THIS 
PURPOSE. EVEN MOMENTARY CONNECTION OF THE WRONG POLARITY WILL 
DESTROY THE TRANSISTORS, AND VOID THE ATLAS WARRANTY. 


4#10-1Z GA. 
WIRE 


TO NEGATIVE 


TO POSITIVE 


BATTERY TERMINAL. BATTERY 
20 AMP. SERIES FUSE RECOMMENDED) TERMINAL. 


AUTION- WRONG POLARITY WILL DESTROY 
TRANSISTORS AND VOID WARRANTY ! 
Figure 2-5. D.C. Power Connections 
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2-28. FIXED STATION INSTALLATIONS 

In fixed station installations, the use of the 220-CS eliminates the necessity for making 
D.C. power connections. The only requirement is that the Atlas Transceiver be firmly 
seated in the console. When installing the transceiver in the console, always make sure 
that the unit is pushed all the way into the console. This will insure that all power, Mic, 
and speaker connections are firmly made. 


2-29. ANTENNAS 
2-30. MOBILE ANTENNAS. The mobile antenna generally requires more critical 


adjustment than the home station antenna. This is because it operates over a more narrow 
bandwidth, and must therefore be adjusted very accurately for resonance. Also, the base 
impedance is seldom very close to 52 ohms. With the tube type transmitters the Pi match- 
-ing network will adjust to fairly low impedances, but with a broadband solid state trans- 
mitter, such as is used in the Atlas transceivers, a close impedance match is necessary in 
order to operate at full power. Various claims about impedance are made by manufac- 
turers of mobile antennas, but unfortunately our tests on all the most popular brands 
indicate that your chances of coming up with a close match are less than 1 to 10. Average 
base impedance is 18 to 23 ohms. Therefore, some method of transforming the antenna 
base impedance to 52 ohms is required. (See Section 5-3 for Model MT-1 Broadband 
Transformer.) 


2-31. CAPACITY MATCHING METHOD. This is one method for impedance 


matching to the mobile antenna which works quite well. A capacitor is connected from 
the antenna base to ground. This capcitor is part of an L network which transforms the 
base impedance from a low vlaue up to 52 ohms. The small amount of “I” required is 
actually “borrowed” from the lower part of the loading coil. The capacity value must be 


determined experimentally, and will vary from band to band, as well as from installation 
to installation. 


On 75 meters, the capacity will generally need to be in the 1000 to 1500 picofarad range. 
On 40 meters, 300 to 400 picofarads and on 20 meters about 200 picofarads. A variable 
capacitor can be useful to determine what value is required or a collection of silver mica 
capacitors, some 100 pf’s, 200’s, 470’s, and a 1000 pf can be paralleled in various com- 
binations until the SWR comes down to a low figure. 


Once you know how much capacity your antenna needs, it is best to make up the per- 
manent capacitor by paralleling two or more silver micas. This will divide the R.F. current 
and reduce the chances of overheating a single capacitor with too much current. Follow 
the procedure described in paragraph 2-14 when tuning the antenna. 


2-32. NOISE SUPPRESSION. The subject of noise suppressing automotive ignition 
and alternator noise is beyond the scope of this manual, so it will only be mentioned briefly. 
Many cars will create very little interference in the HF bands covered by the Atlas transceiver. 
Almost all cars now use resistance type ignition wire, and will probably create very little ignition 
noise. More likely the high pitched whine from the alternator will cause more trouble. Refer to 
the various amateur radio handbooks available from your dealer for information on noise sup- 
pression. It will usually be found in the mobile sections. Estes Engineering Co., 930 Marine Dr., 
Port Angeles, Wash. 98362, manufactures an excellent line of suppression kits which can help 
cure the more stubborn cases. It is quite likely that your dealer sells the Estes Engineering line also. 


IMPORTANT: Make sure that the transceiver mounting brackets are well grounded to 
the transmission hump or bulkhead. 


13 


2.33. FIXED STATION ANTENNAS 

On 10, 15, and 20 meters a doublet and most beam antennas will match quite well across 
the entire band. On 40 meters a doublet tuned for phone band center will match quite well 
across the band. On 75 meters the average doublet will have a bandwidth of about 100 kc 
for SWR of 1.5 or less. To work the entire band with full efficiency will require an antenna 
tuner. On 160 meters an antenna tuner, or at least some kind of matching system will be 
essential, since even at resonance it is unllikely that the feed point will be near 52 ohms. In 
any case, it is always best to optimize the antenna system for the frequency where you do 
most of your operating. 


2.34. ANTENNA TUNER OR “MATCH BOX.” An antenna tuner can be a very 
useful device to compensate for antenna mismatch. This may be especially true if you 
happen to have a favorite antenna that has been working just fine with the old tube rig, and 
now you discover the new solid state rig doesn’t like the old antenna. Refer to the antenna 
handbooks for helpful data, or ask your dealer about antenna tuners now on the market. 
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Figure 2-6. Model 220-CS/200-PS Schematic 
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SECTION 3 
OPERATION 


3-1. INTRODUCTION 


This section provided instructions for operating the ATLAS 210x/215x transceiver and 
identifies operating controls, indicators, and connections. Front panel controls and indi- 
cators are shown and described in Figure 3-1. Rear panel controls and connections are 
shown and described in Figure 3-2. 


3-2. CONTROLS 


3-3. POWER SUPPLY ON/OFF, MOBILE OPERATION 


The Function Switch has an OFF position which turns off the DC supply to the low 
current circuits. The high current circuits (Driver and Power Amplifier) remain connected 
to the DC supply line, but are automatically biased off when the low current line is turned 
off. 


3-4. POWER SUPPLY ON/OFF, 220-CS/200PS. 
The 220-CS/200-PS supplies have an ON/OFF toggle switch which turns off the AC supply 
line. This switch should be used rather than the Function Switch OFF position. 


3-5. FUNCTION SWITCH 


The first position is the OFF position and is used for mobile operation. The REC. position 
places the transceiver in receive mode. Press-to-talk and VOX circuits are operative in this 
position. TRANS position switches the transceiver into transmit mode in the event a Mic. 
without a press-to-talk switch is used, or if you wish to hold-in transmit mode without 
having to hold the push-to-talk button down. The CW position is also transmit mode 
except that the Mic. Gain control now becomes a Carrier Insertion control and carrier 
frequency has been shifted about 800 Hertz. (See CW Transmission) 


3-6. A. F.GAIN 


The A. F. GAIN control is used to control audio volume in receive mode. 


3-7. R.F.GAIN 


The purpose of the R.F. Gain control is to permit decreasing the between speech noise 
level, thus providing more pleasing reception. The AGC system in the ATLAS transceiver 
has a tremendous dynamic signal range. With full R.F. Gain, sensitivity will automatically 
return to maximum in the absence of a signal, accompanied by a natural increase in back- 
ground noise. 


You may find it annoying to hear the noise level increase every time the person being 
received pauses between words or sentences. There are really only two conditions when 
the R.F. Gain control needs to be on full. One is when you are scanning the band and want 
to hear weak as well as strong signals. But, a lot of the time you can turn the R.F. Gain 
down a bit, increase the A.F. Gain correspondingly, and realize more pleasing reception. 


3-8. BAND SELECTOR AND TUNING DIAL, MODEL 210x 


The numbers on the band selector read in MegaHertz for the respective bands: 3.5 for the 
80 meter band, 7.0 for 40 meters, etc. 
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Figure 3-1. Front Panel of ATLAS 210x 


Figure 3-2. Rear Panel of ATLAS 210x/215x 
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ALC SO 
MIC. GAIN @ 


The 0 to 500 dial scale is used on all bands. The 0 to 500 dial scale reads directly on the 7, 
14, and 21 MHz bands. On the 3.5 MHz band, the dial scale reading is additive. The 10 
meter band is calibrated directly above the dial scale and reads from 28.4 to 29.4 MHz. 
The increment markings on the tuning knob skirt are 1 kHz apart on the lower bands, and 
2 kHz apart on 10 meters. 


3-9. BAND SELECTOR AND TUNING DIAL, MODEL 215x 


The number on the band selector reads in MegaHertz, the same as on Model 210x, except 
that it has the 1.8 MHz band instead of the 28.4 MHz. 


The 0 to 500 scale reads directly in KiloHertz on the 7, 14, and 21 MHz bands. On the 3.5 
MHz bands, the dial scale is additive. 


3-10. DIAL SET 


This panel control is for adjusting dial calibration to exact reading at a 100 KHz marking. 


3-11. CARRIER BALANCE 


A trim pot is located on the PC-100C plug-in board on the right side of the transceiver. 
Next to the trim pot is a capacity trimmer which is the phase control. These trimmers 
should be adjusted for minimum carrier on the lowest frequency band. Connect a dummy 
load to the transceiver, and measure output voltage in TRANS mode with MIC. GAIN at 
minimum. It should null down to a level of 0.10 to 0.15 volts RMS. Other bands will give a 
false reading due to oscillator feedthrough which is not suppressed as much as the carrier. 


3-12. S-METER ZERO 


This is a trim pot located on the PC-200C plug-in board. The PC-200C PC board is located 
under the dial drum. It can be reached with a phillips screwdriver from the top, just behind 
the dial light switch. Disconnect the antenna and adjust the trim pot for meter 0. 


3-13. CRYSTAL CALIBRATOR. The 100 kHz calibrator should be checked every 


6 months or so against a frequency standard such as WWV. Aging will cause it to gradually 
change frequency, especially during the first few months. The calibrator is mounted on the back 
side of the aluminum partition, under the shield, behind the dial drum. A capacitor trimmer in 
the upper left hand corner is for frequency adjustment. A test lead may be run from terminal | of 
PC-100C to the antenna terminal on a general coverage receiver which is tuned to one of the 
WWYV frequencies: 2.5, 5, 10 or 15 MHz. Adjust the trimmer for zero beat when WWYV interrupts 
their tone modulation. 


3-14. PROPER TUNING OF SINGLE SIDEBAND SIGNALS 


Precise tuning of a single sideband signal is very important. Try to tune exactly to the 
frequency where the voice sounds normal. Avoid the habit of tuning so the voice is pitched 
higher than normal, and sounds like Donald Duck. This is an unfortunate habit practiced 
by many operators. If you tune for an unnatural high pitch you will then be off frequency 
when you transmit. Chances are that the other station will then shift to your frequency 
while you are talking, and gradually you will move up or down the band. Sooner of later 
one of you will accuse the other of drifting . . . So, take the extra care to tune for a natural 
sounding voice, and you will then be enjoying the very best quality in voice communi- 
cations. 


3-15. VOICE TRANSMISSION 


Normal operation is with the Function Switch in the REC. position. Pressing the Mic. 
button switches the transceiver into transmit mode. Or, if the VOX accessory is installed 
in the 220-CS console, speaking into the Mic. will switch the rig into transmit mode. A 
TRANS. position is also provided on the Function Switch for locking in the transmit 
mode, or in case the Mic. does not have a press-to-talk switch. 


17 


3-16. MODULATION LEVEL 


Modulation level is adjusted with the Mic. Gain control. When the transceiver is coupled 
into a proper 52 ohm load, voice peaks will be reaching about 16 amps., although the 
ammeter cannot respond quickly enough to show these peaks. Adjust Mic. Gain for average 
readings of 5 to 7 amps. Do not run the gain above this level, or you will flat-top and 
distort the transmitted audio, as well as cause splatter up and down the band. ALC will 
help reduce this danger, but it is still possible to over-modulate, so Mic. Gain must be 
carefully adjusted. 


3-17. ALC 


The ALC control is located on the front panel of the transceiver, and is concentric with the 
MIC. GAIN control. It is the inner ring with a black set screw indicating its position. ALC 
is the abbreviation for ‘Automatic Level Control,” and refers to transmitter modulation 
level. It aids in preventing over-modulation which causes flat-topping of the power output 
stages, distortion and splattering outside the channel. Full counterclockwise setting of this 
control provides no ALC, while full clockwise setting is maximum ALC. Normally, a 
setting around 12 o’clock will be satisfactory. Some variations between bands may be 
noted. By having the ALC control on the front panel, you can utilize its advantage most 
effectively. Too little control will make it easier to over-modulate, while too much control 
will limit output power. Try various settings and ask for signal reports until you become 
familiar with its effect. If you have a panoramic scanner, this is, of course, the best way to 
monitor your output signal. 


3-18. CW TRANSMISSION 


The Function Switch has a CW position which switches the transceiver into CW transmit 
mode. A jack on the back is provided for insertion of a standard 1/4 inch diameter 2 
conductor phone plug coming from the CW key. Keying is accomplished by bias cutoff of 
the I.F. Amplifier. The keying circuit operates at less than 10 volts positive to ground, 
and draws less than 5 milliamps., so any of the electronic keyers will work ok. 


In CW transmit mode, the carrier frequency is automatically shifted approximately 800 
Hertz. This makes it possible for one transceiver to QSO another transceiver on CW with- 
out having to constantly tune the dial back and forth. On 160, 80, and 40 meters the 
transmit frequency is shifted lower than the receive frequency, while on 20 meters it is 
shifted higher. The sideband Selector switch must be in the “NORM” position for CW 
operation. 


Send-receive changeover must be made with the Function Switch, and it may be a bit 
inconvenient to pass through the TRANS position every time. The serious CW operator 
will want to install the semi-break-in accessory kit in the 220-CS console. This item installs 
in back of the power supply, and includes a sidetone oscillator with volume, pitch, and 
delay controls. Refer to paragraph 2-18 for alternate switching method. 


In CW mode the Mic. Gain control becomes a Carrier Insertion control. With key down, 
advance this control clockwise until the meter reads 12 amps. This will be 200 watts input 
power (at nominal supply voltage), and output will be about 90 watts. (On 10 meters the 
meter will read 8 to 9 amps., or approximately 120 watts input.) 


For Novice Class operation, insert 5.5 amps of carrier for 75 watt legal power limit. 


For RTTY/SSTV operation, the input should be controlled for a meter reading of 6.5 amps 
for 90 watts input. Heat sink temperature is always the limiting factor on power input, 
and should be monitored from time to time. Refer to paragraph 3-18. 


3-19. HEAT SINK 


Adequate ventilation for the heat sink is particularly important in CW operation, since 
average power input is higher than in SSB transmission. Keep a check on heat sink tem- 
perature, and if it is running uncomfortably hot to the touch, back down on carrier inser- 
tion, or make the transmission shorter. 
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CAUTION 


THE GREATEST DANGER TO THE POWER OUTPUT TRANSIS- 
TORS IS OVERHEATING. THE BLACK ANODIZED HEAT SINK IS 
DESIGNED TO COOL THE TRANSISTORS ADEQUATELY UNDER 
NORMAL OPERATING CONDITIONS, BUT AS WITH ANY 
ELECTRONIC OR MECHANICAL DEVICE, IT IS UP TO THE 
OPERATOR TO MAINTAIN NORMAL CONDITIONS, AND NOT 
ABUSE THE EQUIPMENT. 


THE MAXIMUM SAFE TEMPERATURE OF THE HEAT SINK 
NEAR THE OUTPUT TRANSISTORS IS ABOUT 150 DEG. F. THIS 
IS A TEMPERATURE THAT WILL BE TOO HOT FOR YOUR 
FINGERS TO HOLD, SO A GOOD TEST IS TO PUT YOUR 
FINGERS ON THE FINS CLOSEST TO THE TRANSISTORS. IF 
YOU CAN HOLD ON WITHOUT A LOT OF DISCOMFORT, YOU’RE 
OK. 


OVERHEATING MAY BE CAUSED BY: (A) MOUDLATING TOO 
HEAVILY, (B) MAKING LENGTHY TRANSMISSIONS WITH 
SHORT RECEIVING PERIODS, OR (C) RESTRICTION OF AIR 
CIRCULATION AROUND THE HEAT SINK. IF THE AIR 
TEMPERATURE IS HIGH, SUCH AS ON A HOT DAY, OR IN A HOT 
PARKED CAR, COOLING CAPACITY WILL BE REDUCED. A 
GOOD RULE IS TO CHECK THE HEAT SINK FROM TIME TO 
TIME, AND MAKE CERTAIN YOU’RE NOT RUNNING TOO HOT. 
BACK OFF ON MODULATION LEVEL, OR SHORTEN TRANSMIS- 
SION TIME. UNDER ABNORMAL CONDITIONS, A SMALL FAN 
MAY BE DIRECTED AT THE HEAT SINK. THIS IS AN 
EXCELLENT IDEA IF SSTV OR RTTY TRANSMISSION IS 
CONTEMPLATED. 
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SECTION 4 
CIRCUIT THEORY 


4-1. INTRODUCTION 


The Atlas transceiver employs several unique features in its circuit design which lead to 
exceptional performance. Most of the circuitry is directly descended from similar equip- 
ment manufactured for military and commercial markets by Southcom International, Inc., 
of Escondido, California. Les Earnshaw, ex ZL1AAX is President and Director of R&D of 
this company. Operating under license from Southcom, Atlas Radio has access to the very 
latest state-of-the-art circuit designs which have been tested, proved, and type accepted 
for military and commerical use. Figure 4-1 illustrates the modular design and plug-in 
P.C. boards of the Atlas transceivers. 


4.2. RECEIVER INPUT CIRCUIT. 


Referring to the block diagram illustrated in Figure 4-2, notice that there is no preamplification 
of the signal. After passing through input tuning circuits, the signal is coupled directly into a 
double balanced diode ring mixer where it is heterodyned to the 5520 kHz I.F. . Thus, the over- 
load and cross modulation problems commonly encountered with an R.F. Amplifier stage are 
largely eliminated. This has always been somewhat of a problem with vacuum tube R.F. Ampli- 
fiers, and a much more serious problem with transistor or F.E.T. Amplifiers. With its advanced 
front end design the Atlas transceiver will continue receiving signals in the presence of extremely 
strong adjacent channel stations that would overload, cross modulate, or desensitize other 
receivers. 


4-3. SENSITIVITY 


As with most new developments in technology, it may be difficult to accept the fact that a 
proper receiver can exhibit good sensitivity without a stage, or more, of R.F. amplification 
prior to frequency conversion. The fact is that the Atlas is at least as sensitive as the best 
of the tube or solid state receivers having R.F. Amplifiers. This is due largely to the very 
low noise figure of the double balanced diode ring mixer, followed by a low noise I.F. 
Amplifier. Sensitivity is rated at 0.3 microvolts for a signal-plus-noise to noise ratio of 10 
dB. Typical measurements will read 0.15 to 0.2 microvolts. 


44. SELECTIVITY 


Following the low noise first I.F. Amplifier, the signal passes through the crystal ladder 
filter, a highly sophisticated package designed especially for the Atlas transceiver by 
Network Sciences, Inc., of Phoenix, Arizona. Here is where superior selectivity has been 
tailored to take full advantage of the extremely wide range of signal levels that the front 
end design is capable of handling. A 6 dB bandwidth of 2700 Hertz was carefully selected 
to provide audio response from 300 to 3000 Hertz in both receive and transmit modes. 
While occupying slightly more bandwidth than a 1200 or 2400 Hertz filter, it has been 
convincingly proven that transmission and reception of the audio frequencies between 
2400 and 3000 Hertz provides a substantial improvement in weak signal readabilty. At the 
same time, the improved fidelity of voice communications is readily noticeable, and helps 
account for the report of “broadcast quality” from the Atlas. The 6 db bandwidth of 2700 
Hertz is backed up by a 6 to 60 db bandwidth ratio of only 1.6 (shape factor), and ulti- 
mate rejection greater than 130 db. It is this extremely steep skirt selectivity, illustrated 
in Figure 4-3, hich will reject strong adjacent channel signals. 


4-5. OSCILLATOR SWITCHING 


The unique method of changing from receive to transmit mode by switching the carrier 
oscillator and VFO is illustrated in the block diagram, Figure 4-2. This new development is 
responsible for great simplification of the transceiver circuit, leading to fewer components, 
lower cost, and great realiability. 
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Of, relating to, or constituting 
the ability of a radio circuit 
or apparatus to respond to a 
specific frequency without 
interference. 
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“Graph obtained from typical 
production 8 pole LADDER 


FILTER installed and oper. 
ating in an Atlas transceiver.” 


Network Sciences, Inc. 


SUPERIOR TO ANY OTHER 
FILTER DESIGN KNOWN 
AT THIS TIME. 


r Van AV 
ULTIMATE REJECTION Voerh : A 
EXCEEDS LIMITS OF 
TEST EQUIPMENT. 


5510 5520 kHz 5530 5540 
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F igure 4-3. Crystal Ladder F ilter Selectivity Characteristics 
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In receive mode the first mixer heterodynes the antenna signal with VFO injection. In 
transmit mode the first mixer functions as a balanced modulator with carrier oscillator 
injection and Mic. amp. input. In both modes the first mixer output is at the intermediate 
frequency (I.F.) of 5520 kHz. 


In receive mode the second mixer functions as a product detector with carrier oscillator 
injection. Its output couples audio frequencies to the receiver audio system. In transmit 
mode the second mixer heterodynes the I.F. signal with VFO injection. Its output is now 
at the transmit frequency, and is coupled through tuned circuits to preamplifiers, driver 
stage, and power output amplifier. 


Oscillator switching is accomplished with four F.E.T.’s, resulting in very low intercoupling 
between oscillators. 


4-6. TRANSMITTER BROADBAND CIRCUITRY 


The amplifier stages of the transmitter provide full power output over the 1.8 to 21.4 MHz 
range, about 60% power at 29.7 MHz, and require no tuning. Tuned circuits between the 
second mixer and transmitter amplifier module select the desired mixer product and reject 
the unwanted products. These tuned circuits are band switched and provide full coverage 
of each band. They are double tuned and over coupled, requiring no further adjustment 
after being factory set. 


Harmonic output from the Power Amplifier is suppressed by a band switched two section 
low pass filter. This filter is connected between the Power Amplifier output and antenna 
terminal. The low pass filters and Power Amplifier are both designed for a 50 ohm load. It 
is important that the load be quite close to 50 ohms, non- reactive, in order to operate at 
full rated power. 


4-7. RECEIVER BROADBAND CIRCUITRY 


The receiver input filters are band switched, and provide full band coverage without need 
for a panel peaking control. In addition, the signal passes through the low pass transmitter 
filter, suppressing possible interference from strong local VHF signals. 


4-8. ALIGNMENT AND TROUBLESHOOTING 


The overall chassis schematic diagram is Figure 4-15, and is placed at the end of this 
section to facilitate the technician in matching the P.C. board schematics to the overall 
schematic. The individual P.C. board schematic diagrams are shown in Figures 4-4 through 
414. Voltage measurements and parts list are located adjacent to the P.C. board 
schematics. 


4-9. VOLTAGE CHARTS 


All voltage measurements must be made with a meter having at least 10 megohms input 
resistance. All D.C. voltages are designated by the + (positive) symbol. Voltage figures 
not having the + symbol are RMS values of an AC voltage. Refer to the following notes 
when making any voltage measurements. 


NOTES 


1. RMS voltage measured with R.F. probe, and 
bandswitch in 7 MHz position. 


2. Approximate RMS voltage with Mic. Jack 
input of .03 volts at 1000 Hz. Mic. Gain at 
maximum clockwise. 


3. RMS voltage with R.F. probe, CW mode, 
Mic. Gain at Maximum clockwise. 


4. Full R.F. Gain, no signal input. 
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4-10. SIGNAL FREQUENCY RANGES AND 
LOCAL OSCILLATOR FREQUENCIES 
Atlas Radio, Models 210x and 215x: 


Operating VEO Injection 
Range, KHz Frequency, KHz 


1,800 — 2,100 7,320 — 7,620 
3,500 — 4,000 9,020— 9,520 
7,000 — 7,500 12,520 — 13,020 
14,000 — 14,500 8,480 — 8,980 
21,000 — 21,500 15,480 — 15,980 
28 400 — 29,400 22,880 — 23,880 


High Frequency 
Limit, KHz 


* 1.8 MHz band, model 215x only. 
28.4 MHz band, model 210x only. 


(b) Extended frequency limits by adjustment of VFO trimmers. 


VFO trimmers are reached by removing the transceiver top cover. Adjustment of a trimmer for 
lower or higher frequency will move the entire band down or up, and will cause the dial scale 


to read less accurately. Special frequency ranges with accurate dial calibration are available 
from Atlas on special order. 


Frequency Range, KHz, 
Band, MHz with Crystal Oscillator 


Los 1,700 — 3,000 
3.5 3,000 — 5,200 
4 5,800 — 10,000 
14 13,800 — 14,900 
21 20,600 — 21,600 


*1.8 MHz band, model 215x only. 


Note: The Model 10x will not operate on the 28.0 MHz band. 
(c) Extended frequency ranges when using Model 10x external crystal oscillator accessory. 
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4-11. PC-100C — FIRST MIXER/FIRST I.F. AMPLIFIER 


In the receive mode, the R.F. signal is coupled from terminal 1 of PC-100C to the primary 
of the trifilar toroid transformer L101, through capacitors C101 and C110, to the double 
balanced diode ring mixer, D101 through D104. The VFO oscillator signal is coupled 
through R105 — C109 to the center tap of the secondary windings of L101, then through 
C101 and C110 to the First Mixer. The two signals are hetrodyned and the difference 
frequency is the 5520 kHz I.F. signal. The output of the First Mixer is coupled through the 
trifilar toroid transformer L102, through a tuned circuit consisting of C104 through C107 
and L103, to the base of the First 1.F. Amplifier Q101. The tuned circuit is tuned to the 
L.F. frequency of 5520 kHz. The signal is amplified by Q101 and then connected through 


terminal 13 of PC-100C to the crystal ladder filter, which then goes to terminal 3 of 
PC-200C. 


In the transmit mode, the transmit audio input is coupled from terminal 7 of PC-100C 
through L104 to the First Mixer, which now operates as a balanced modulator. The carrier 
oscillator injection is through terminal 4 of PC-100C and is coupled to the balanced 
modulator through R105, C109, C110, and C101. The output of the balanced modulator 
(D101 through D104) is a double sideband, suppressed carrier signal. R101 is used to 
balance out the carrier, and C103 is used for phase balance. The double sideband signal is 
at the I.F. frequency of 5520 kHz, and is tuned by the tuned circuit consisting of C104 
through C107 and L103. Q101 is the Transmit I.F. Amplifier, and its output is coupled to 
the Crystal Ladder Filter in the same manner as in the receive mode. 


Diode D105 is used to short the receiver input circuit in transmit mode, thus preventing 
stray transmitter energy from entering the mixer circuit. Diodes D106, 107 and 108 
permit R.F. Gain control of Q101 during Receive mode, while maintaining fixed gain in 
Transmit mode. RL101 switches the +13 volt line for Transmit mode, and also switches 
the meter circuit from receive to transmit function. 


One of the primary advantages of the double balanced diode ring mixer is that both signal 
and oscillator injection frequencies are essentially balanced out and do not appear in the 
output circuit. Only the sum and difference frequencies are present at the output. Also, 
the oscillator is balanced out from the antenna input terminal, eliminating the risk of 
oscillator radiation. 


PC-100C CIRCUIT COMPONENTS 
First Mixer, First 1.F. Amp 


C101,108,109,110,112 .... .01 MF 100V Disc 
22pF 10% Disc Y, Watt 
10-80 pF Trimmer Z : 4, Watt 
.001 MF 20% Disc VY, Watt 
100 pF 10% Disc Y% Watt 
91 pF 5% Disc ; 4, Watt 


0.1 MF SOV Disc Y, Watt 

15 MF 20V Electrolytic VY, Watt 
IN4149 Silicon Diode 3p2t 12 vde Relay 
1N4148 Silicon Diode ; Trifilar Toroid XFMR 
BA-182 Silicon Diode Shielded I.F. Coil 
2N3866 Ist 1.F. Amp. 200 uH RFC 
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PC-100C VOLTAGE CHART 
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Figure 4-4. PC-100C Schematic Diagram 
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4-12. PC-200C Second I.F. Amplifier, Second Mixer, Mic. Amp.., 
S-Meter Amp. 


In receive mode, the I.F. signal from the 8 pole Crystal Ladder Filter is coupled through 
terminal 3 of PC-200C to the Integrated Circuit Q201, which is the Second I.F. Amplifier. 
The signal is amplified and coupled through the tuned circuit that consists of R203, C205 
and L201, which is tuned to the I.F. frequency of 5520 kHz; through R204 to the Trifilar 
Toroid Transformer L202, to the input of the double balanced diode ring Second Mixer 
Stage consisting of D201 through D204. In the receive mode, this mixer acts as a product 
detector by hetrodyning the carrier oscillator injection and I.F. input to the audio output 
frequency. The audio output is coupled through C206 and the Trifilar Toriod Transformer 
L203, through the RF choke L204 to terminal 5 of PC-200C. From terminal 5, the audio 
signal is coupled direct to terminal 20 of PC-300C. 


In transmit mode, the double sideband signal from PC-100C is passed through the Crystal 
Ladder Filter which removes the unwanted sideband. The resultant single sideband signal 
is coupled through terminal 3 of PC-200C to the Second Mixer in the same manner as in 
the receive mode. The VFO injection frequency is through terminal 7 of PC-200C through 
C208 to the center tap of the Trifilar Toroid Transformer L203. The heterodyning action 
of the Second Mixer produces the RF transmit frequency which is coupled through the 
primary winding of L203 to terminal 9 of PC-200C. 


Q202, which is an integrated Circuit, acts as a 3 stage Mic. Amplifier and also the S-Meter 
Amplifier. 


PC 200C CIRCUIT COMPONENTS 
Second I.F. Amp., Second Mixer, Mic Amp. 
S-Meter Amp. 


C201 ,202,203,206, CA3086 I.C. 
LOT 2082194 5. et 2 .01 MF 100V Disc 180 10% % Watt 
100 MF 20V Disc : Y%, Watt 
130 pF 5% SM : \%, Watt 
0.1 MF S50V Disc j Y%, Watt 
6.8 MF 35V Electrolytic Y% Watt 
2.2 MF SOV Electrolytic R Ye Watt 
DIG tN ees, _. .001 20% Disc % Watt 
22 MF 16V Electrolytic 208 Y, Watt 
C22 EF ee oe te ee .0022 MF 10% Mylar : \, Watt 
D201-204 1N4149 Silicon Diode 68K 10% “% Watt 
1N4148 Silicon Diode 150K 10% % Watt 
1N4740 10V Zener Diode 100K 10% % Watt 
Shielded I.F. XFMR ; 10K 10% % Watt 
Trifilar Toroid XFMR 39K 10% % Watt 
200 uH RFC 100 10% 4 Watt 
0.6 uH I.F. Trap 
MC1350P I.C. 
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PC-200C VOLTAGE CHART 


TERM. STRIP 
NUMBER 


1 
2 
3 
4 
5 
6 
4 
8 
9 


©6+++eeee6e 
OnNwW 


paolaos R213-470 
IN4149 
cai7t 
22 R214 
R204 
47 $< 1B ISOK 
Q202A 
C206 CA 3086 
“Ol MIC. AMP. aR 
' 
R215 
C2i8-2. C219 
L203 C215-.001 va Pas 100K 
= 001 
= | R210-2.2K R216 = 
: = 
oe czz0 
a 
R205 R208-820 
47 Qz20ze R217-1i 
=e S-METER AMP S-METER 
R222 2 ZERO 
coos lt 1K 
01 2 
221 Cc2lii- Ol 4 10 
L205 — Ie x R221 
.6uh fe a 470 
D206 R206 C210- 6.8 aS x 
are R220 
# 1° 100 so 
a = 
= 
a D207 
a z Ins148 
he = 
2 2 3 o $ + > > 
Pats z\" v Sip ames 7 s 
ae x E <iz 2 - & 
OF ae tty 
r 9 10 n 12 13 4 1s 16 17 1s 19 20 21 22 


Figure 4-5. PC-200C Schematic Diagram 
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4-13. PC-300C Receiver Audio, Oscillator Switch 


The audio output from PC-200C is coupled through terminal 20 of PC-300C, through C303 
to pin 12 of the Integrated Circuit Q301, which is the A.F. Amplifier. The output of Q301 
is coupled through C302 to terminal 22 of PC-300C to the AF GAIN control on the front 
panel, then back through terminal 12 of PC-300C to the input of the AF Power Amplifier 
Q302. The signal is further amplified and coupled through C320 to terminal 15 of PC-300C 
to the speaker. Q302 delivers 2 watts of audio to the 3.2 ohm speaker. 


The output of Q301 is also coupled through C309 to D301 and D302, the AGC rectifiers. 
AGC is then coupled through L301 to the input of Q301B which is the AGC Amplifier. 
The AGC output is fed from pin 7 of Q301B through terminal 17 of PC-300C to terminal 
19 of PC-200C where it is coupled through R202 to the Second I.F. Amplifier. AGC attack 
and decay time are controlled by C310, R312, and R311. 


ALC voltage from the SWR bridge is coupled through D303 to Q301B, controlling I.F. gain 
similar to AGC in receive mode. This same circuit also carries the high SWR, or infinite 
SWR protection system. High values of reflected voltage from the SWR bridge will reduce 
I.F. gain, resulting in reduced transmitter drive. SWR figure of 6 or more will practically 
cutoff the transmitter drive through this circuit. 


Q303, 304, 305 and 306 are the F.E.T. Oscillator switches, which connect the VFO and 
Carrier Oscillator (BFO) to the two mixer stages in proper relationship for receive and 
transmit functions. The switching is controlled by the “T” line on terminal 1, which is 
grounded in receive mode and goes +13 in transmit mode. 


PC-300C CIRCUIT COMPONENTS 
Receiver Audio, Oscillator Switch 


C301 ,304,307,308,314, BA-182 Silicon Diode 


SLAiS2 ASLO aE Oy sis erese aie .01 100V Disc 
302 SLD li eed 5 al ee .1 MF SOV Disc 
G30S sia tee wee eee .22 MF 100V Disc 

47 MF 6.3V Electrolytic 
15 MF 20V Tantalum 
2.2 MF 50V Electrolytic 
47 MF 16V Electrolytic 
6.8 MF 35V Electrolytic 
75 MF I5V Electrolytic 
22 MF 16V Electrolytic 
100 MF 16V Electrolytic 
250 MF 20V Electrolytic 
47 MF 100V Mylar 
5-30 pF Trimmer 

D301 ,302,303, 


304,305,306 1N4148 Silicon Diode 


33 uH RFC 
5.6K 10% % Watt 
27K 10% % Watt 

R303,310,311,324, 
321,327,328 

R305,315,316 

R306,314 

R308, 309 


VY, Watt 

Y% Watt 

100K 10% % Watt 
1.5K 10% % Watt 
R317, 318 %, Watt 
R312 4 Watt 
R319,320,322,323,325,326. 6.8K 10% % Watt 
CA3086 A.F. Amp. 
CA3086 AGC Amp. 
LM380N A.F. Output 


305,306 . 2N3819 FET Oscillator Switch 
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PC-300C VOLTAGE CHART 


TERM. STRIP 
NUMBER 


Q301, 1.C 
A.F. Amp. 
Term. 1-5 
24 


- 


DOS HG BHO MAS 


+ 


~> 
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Oman MDH DON 
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Gnd. 

+4.2 
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Gnd. 
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470 IN4148 01 11] 9,10 
1Al3 
C37 
a C315 \,47 9306 
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6.8K i) C324 01 
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R312 1M 


Q3 Q305 | 
2N3819 _|e324 2N3819 | 
-0! BA-]182 
oa y t 
IN4148 = ae = 
‘ < & a 
: son 2 i: C327 _ 
3 R3!4 100K rae) cy rs 5-30 sc 01 
bE MA, ‘ < > ‘ 5 F 
> wv oO oe = 
4 a zee * bs R325 R326 — ¢|-= = 
SF =) a « a aoe fe) ‘* 
$ fe} & & < 2) —> 6.6K wl, —L 6.8K & 
i o = Hy = HG 
| = o 2 o|= 
s < > - 
° 
= 


ob eee bee ee 


Figure 4-6. PC-300C Schematic Diagram 
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4-14, PC-500D/520A Pre-Amplifier, Driver, Power Amplifier, SWR Protect 


The R.F. output from PC-200C is coupled through the Transmitter Input Tuning circuit 
(PC-900) to the input connection on PC-520A. From the input connection, the signal is 
coupled through C504 to the base of the Pre-Amplifier Q501, where it is amplified and 
coupled through C501 to the base of Q502 for further amplification. From Q502, the 
signal is coupled through the Toriod interstage transformer T501 to the base of the Driver 
Q503 on PC-500D. The output of the Driver is coupled through the Ferrite Core Driver 
Transformer T502 to the base inputs of Q504 and Q505, which are the Power Amplifiers. 
The outputs to the Power Amplifiers are coupled through the Ferrite Core Output Trans- 
former T503 to the output connection on PC-500D. From this connection, the output 
signal passes through relay RL1, through the Low Pass Filters PC-100/1020 to the 50 ohm 


antenna connector. 


Q506 is a bias regulator for the output stage. Trim pot R515 is used to adjust resting 
current collector to approximately 1/2 amp. Diodes D501 and 502 regulate the bias 
circuit, and are thermally connected to the heat sink in order to sense temperature in- 
crease. Thus, bias voltage automatically increases with temperature, preventing thermal 
runaway of the output transistors. 


Reflected voltage which is generated by a mismatch in the antenna system is rectified by 
D1102 and D1103 on PC-1100A in a doubler circuit, filtered, and then connected to 
Q507, the SWR protect circuit. There it is used to reduce the gain of the first pre-amplifier, 
thus reducing drive to the power output amplifier. The trimpot R522 is adjusted so that 
Standing Wave Ratios greater than 2 to 2.5 will drastically reduce R.F. drive. 


PC-500D/520A CIRCUIT COMPONENTS 
Pre-Amplifier, Driver, Power Amplifier, SWR Protect 


C501,502,504,507,510,518, R5Q35 1430) 3 actors ees 470 10% % Watt 

CD Roel Boe 3 Os haere 01 MF 100V.Dise -R504,513. 3.37 dons ee: 180 10% % Watt 
C503:5000 ok. a eM OE SAF SOV. Dice ROOD os cee oe ss ee 47 10% % Watt 
SUS shies ct es eee 32-250 DE Urimmer..: RS002.4 20 3). Sos eee ee, 27 10% “% Watt 
CSO0GS 12S TT. oS a. ee O/1-MF T00V Mylar. RSO7S08G.. . 8 25 1.5K 10% “% Watt 
CNOB 516,527. eae 1IS:ME 100¥; Eleetroistic:. “RS09% 2.25. 342. ack. 270 10% “% Watt 
(G3 fC Soren peeer cee 2.2: WEE SOV Blectroivtie: ‘RSW oo sa catia ge lee 470 10% % Watt 
CS1D9 14 2S, Se. 330. pF 5% Silver Mica, RS125190% 65.35.45 Glee. 1.110% % Watt 
SIS Ghar eaeenr ag hie 100. pF'S:%’ Silver Micae. RSIS ie eG cere ok ee 1K Bias Adjust 
TOOIR. 2s deca Toroid Interstage Transformer R516................... 560 10% Y% Watt 
G1 Seat Ferrite Core Driver Transformer R517......055....0 56 0a wes 10 10% 2 Watt 
gs) 4» Ge Sd Ferrite Core Output Transformer R518,520.............:.. 4.710% “% Watt 
LSOT SSG tac. eee A357) oie: Aaa ee 220 10% % Watt 
| lt Papo Wenge: anit Cae ae atgraree brik xe PAG RP Ceo tore torn or eee ree 2.5K Trim Pot 
ESOS ist oa sk oe og Os Ee OG atl RPC RS73 R524 oy agus ae ee 1K 10% % Watt 
es | AES mae Geet! 3 Ferrite Beads; RFC O501. . 2... cde eee MPS65 14 Pre-Amp 
Bin Ne er an ae Se 15 uh REC and Meter Shunt 5502 ooo. oe, a cence 2N3866 Amplifier 
L506 Aes uee ain ae 7.6-0H Toroid; RFG--O503 2 2.05 chee ere RCA 40582 Driver 
501,507 503 2a. a... SI-05 Regulator Diode Q504,505..... CTC CD2545 Power Amplifier 
SOL ee eee a aoe 2ARAQB Oe Watt) -OS00 0 8 Saul wi 2N5490 Bias Regulator 
RSO2 2 oe deus Soe se ee 10 1035s: Watt ;Q500) oes. cncrene ss cca oe eee 2N3646 
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PC-500D VOLTAGE CHART 


TERM. STRIP TERM. STRIP 
TRANS. NUMBER 


Base 
Collector 


Collector 
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10 
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| al R506 505 | bh +]/¢ 508 C510 ar te 
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1LSK | Oo | 
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— RS5222R521 Puss 10 4] ose csie a 
25K S22K| | a 1s - 
| C $2) iC 506 S C517 | 
01 | * R55 ce, 0.1 
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| ‘ = | F; — -O1 
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ee Rae A aE RR, kee EN oak ENE Nan MS A Ee IN nag fee 4 _ 4] 
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Figure 4-7. PC-500D/PC-520A Schematic Diagram 
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4-15. PC-400C VFO Circuit Board and Tuning Circuits 


PC-400C contains the VFO Oscillator Q401, F.E.T. Buffer Q402, and Output Amplifier 
Q403. The output of the VFO Oscillator is coupled through C408 to pin 3 of the external 
oscillator socket, through the jumper to pin 2, then direct to terminal 13 of PC-300C. 
From terminal 13 of PC-300C, the VFO signal is fed to the F.E.T. Oscillator Switch. 
Voltage regulation for the VFO circuits is provided by Q1 and D2 on the main chassis. 


VFO FREQUENCY CHART, MODEL 210x VFO FREQUENCY CHART, MODEL 215x 


1.F. at 5520 kHz 1.F. at 5520 kHz 
INTERNAL INTERNAL 
SIGNAL RANGE VFO RANGE SIGNAL RANGE VFO RANGE 
3500 — 4000 9020— 9520 1800 — 2100 7320 — 7620 
7000 — 7500 12520 — 13020 3500 — 4000 9020 — 9520 
14000 — 14500 8480 — 8980 7000 — 7500 12520 — 13020 
21000 — 21500 15480 — 15980 14000 — 14500 8480 — 8980 


28400 — 29400 22880 — 23880 21000 — 21500 15480 — 15980 


PC-400C CIRCUIT COMPONENTS 


MODEL 210x TUNING SECTION MODEL 215x TUNING SECTION 


C411, 416, 419, 422,423... 3-12pF Trimmer | C428, 433, 436, 440,441... 3-12pF Trimmer 
C412, ALS 0484 | cen eae) sk LOpF 10% Disc G429 ot Seer ai cae 15pF 5% Disc 
C415, 420, 421,447...... 4.7pF 10% Disc | C430, 438,439 .......... 22pF 5% Disc 
CARL SS See Rl dt 03058 (ae eee 22pl 5% Disc’ C431, 434,435 23). es ee 4.7pF 10% Disc 
CATS, $248 re ous eh eae ee 20pF 5% Disc | C432, 437, 442,443 ...... 10pF 10% Disc 
CAS Kee oF Ss tals in ee ZIPE SHebise.’ F-CAAG eh Ske Obie ee ee 0.8pF Dial Set 
ALG 8ST oe TS oor ke Piece OSpr Dial Set. | Caas A & Sel, Bie eae 4pF Main Tuning 
COA LT Piish eS. Nite Fe hes er van 88 Apr Main Tunwnge +12 CAeb® oo cs aycr evs wo & ots 8pF Main Tuning 
& eae coy ee ree 8pF Main Tuning ee eae 


PC400C VOLTAGE CHART 


nec. | Trane 


+4.3 
Collector +6 
Emitter e 6 +3.6 


TERM. STRIP 
NUMBER TRANS. 
Q401 
Base 


Collector +45 5 
Emitter +3.5 +3.5 


oie bi 2 
Emitter 
Collector so 2 
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BANDSWITCH 


0401 
IN4735 


- Figure 48A. Model 210x/215x PC-400C VFO Schematic 
and 210x Tuning Section 


BAN DSWITCH 


Figure 4-8B. Model 215x VFO Tuning Section Schematic 
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4-16. PC 600 Carrier Oscillator, Buffer Amplifier 


PC-600 consists of those components necessary to generate the normal carrier frequency of 
5520 kHz, and the opposite sideband frequency of 5523.3 kHz. Crystal X602 is the 
Normal sideband crystal, and X601 is the opposite sideband crystal. Q601 is the Carrier 
Oscillator, and Q602 the Buffer Amplifier. The output of the Buffer Amplifier is coupled 


through C612 to terminal 6 of PC-300C. From terminal 6, on PC-300C, the carrier fre- 
quency is fed direct to the F.E.T. Oscillator Switch. 


PC-600 CIRCUIT COMPONENTS 
Carrier Oscillator Buffer Amplifier 


22 pF 10% Disc Y%, Watt 

5-30 pF Trimmer : Y, Watt 

10 pF 10% Disc : Y, Watt 

C605 ,606,607,611,612 .... .01 MF 100V Disc YY, Watt 
200 pF 5% Silver Mica VY, Watt 

100 pF 5% Silver Mica Y%, Watt 


15 pF 10% Disc ; VY, Watt 

510 pF 5% Disc : 33K 10% % Watt 
BA-182 Silicon Diode 470 10% % Watt 
1N4148 Silicon Diode 1.4 uH inductor 
2N706 Transistor 5523.3 Khz OPP. SB Xtal 
5520 Khz Norm. SB Xtal 
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PC-600 VOLTAGE CHART 


TERM. STRIP 
NUMBER TRANS. 

Q60 
Base 
Collector 
Emitter 

Q602 

Base 


Collector 
Emitter 


ISK R603 
IK 
D60! BAI8S 
R605 220 


C607 
Ol 


0! 


D602 IN4i48 
C605 


15K 


C6l2 ,0l 


R612 470— 


Céll 
Ol 


Figure 4-9. PC-600 Carrier Oscillator Schematic 
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4-17. PC-800C/1200 Receiver Input Tuning 


PC-800C contains those components necessary for receiver input tuning. The transformers 
are bandswitched and provide for full coverage of each band. The transformers have iron 
cores that are factory adjusted, and should not require further tuning. The coupling capac- 
itors in each transformer are selected to give the amount of overcoupling required for full 
band coverage, and eliminate the need for a front panel peaking control. 


MODEL 210x PC-810C/1200 CIRCUIT COMPONENTS 
Receiver Input Tuning 


240 pF 10% Disc 
1800 pF 10% Mylar 
120 pF 10% Disc 
820 pF 10% Disc 
10 pF 10% Disc 


91 pF 5% Disc 

47 pF 10% Disc 

180 pF 5% SM 

4.7pF 10% Disc 

CAZOR 202 2 ees .0022 MF 10% Mylar 
C1203,1210 470 pF 5% SM 


200 pF 5% SM 

7.2 uH Toroid 

1.25 uH Toroid 

3.6 uH Toroid 

L305 .806 02s" tao eee .65 uH Toroid 
L807,808 1.4 uH Tuned 
LAOS RIO SITS? St oe eee .65 uH Tuned 
LIZOL 107 tse .6 uH Tuned 5520 Khz 
UA yk Spl aige gird, 2 Pie aa. Pe .6 uH Tuned 11.8 Mhz 


MODEL 215x PC-810C/1200 CIRCUIT COMPONENTS 
Receiver Input Tuning 


360 pF 5% SM 
3300 pF 10% Mylar 
240 pF 10% Disc 
1800 pF 10% Mylar 
120 pF 10% Disc 
820 pF 10% Disc 


10pF 10% Disc 
91 pF 5% Disc 
180 pF 5% SM 
C1205. 3206, 1200.0 3 az. .0022 MF 10% Mylar 


C1208,1209 470 pF 5% SM 
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16.5 uH RFC 

1.7 uH RFC 

7.2 uH Toroid 

1.25 uH Toroid 

3.6 uH Toroid 

L:820:82)1)%. 25... See ee .62 uH Toroid 
OE A, 9 Jk MON 2 Mi oop ch, den 1.4 uH Tuned 
824520 +.;. 0 eee te eae .65 uH Tuned 
L1205;1206, 1207 |. 2: .6 uH Tuned 5520 Khz 
WE POM Sey ee .6 uH Tuned 11.8 Mhz 


C83l, , 10 ¢l1.8 MHz 


a TRAP 


§520 KHz 


ah MHz 


-—-—|--- 
Ic 

Se 

ea cay 


& oun 
INPUT OUTPUT 


Figure 4-10A. Model 210x: 
PC-810C/PC-1200 
Receiver Input Tuning Schematic 
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Figure 4-10B. Model 215x 
PC-810C/PC-1 200 
Receiver Input Tuning Schematic 
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4-18. PC-820 100 kHz Crystal Calibrator 


The 100 kHz crystal calibrator circuit is assembled on PC-820. Its schematic diagram is 
shown in Figure 4-11A. It is actuated by the function switch in the “CAL” position. 
Frequency is adjusted by trimmer C821 against a known standrad such as WWV. Har- 
monics of the 100 kHz calibrator may be coupled out of the transceiver from the antenna 
connector into another receiver which is tuned to WWV or another known standard. 
C821 should then be adjusted to zero beat with the standard signal. Output from PC-820 
is coupled through C824 to the input terminal of PC-800C, and its harmonics will be 
received at the 100 kHz increments on each band. 


PC-820 VOLTAGE CHART, Function Switch in “CAL.” position. 


Q821 Q822 
Base —25 Base —3.4 


Collector +4 Collector + 
Emitter 6 Emitter 


PC-820 CIRCUIT COMPONENTS 


C821 ae ee 4.5-50pF Trimmer 
300pF 5% Silver Mica 

01 MF 100v Disc 

YL RS SO Ce Ree 2.2pF 10% Disc 
R821, 823 100K 10% 1/4 Watt 


R822, 824 10K 10% 1/4 Watt 
Q821, 822 MPS 3693 Transistor 
100 Khz Xtal 


6 
p 


X821 JOOKNZ cast '4.5—50 PF 


RSS| 


ite 
\ba 


Q8el 
MPS 3693 


Cc8Se2 R853 


we Uf 
Q822 — 
MPS 3693 
C853 
alps 
5 le 
> +13 


R854 
lOK 


Figure 4-11. PC-820 Crystal Calibrator Schematic 
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CAL.ON PC-800C 


4-19. PC-900C Transmitter Input Tuning 


PC-900C contains those components necessary for transmitter input tuning. The trans- 
mitter input circuit selects the desired mixer products and rejects the unwanted products. 
These tuned circuits are band switched and provide full coverage of each band. The tuned 
circuits are double tuned and over coupled. Trimmer capacitors are located on the board 
for fine tuning the circuits. These trimmers are factory set and require no further adjust- 
ments. 


MODEL 210x PC-900C CIRCUIT COMPONENTS 
Transmitter Input Tuning 


7.2 uH Toroid 

1.25 uH Toroid 

3.6 uH Toroid 

PSS S06 |: Pee 2 eae .62 uH Toroid 
2 uH Toroid 

1 uH Toroid 


240 pF 10% Disc 
1800 pF 10% Mylar 
120 pF 10% Disc 
820 pF 10% Disc 
2.2 pF 10% Disc 


C908,911 39 pF 5% Disc 
C909,910,.913,914,916,917.. 4-40 pF Trimmer 
C912,915 1 pF .25% Disc 
COIS SIG 3. ree. ae .0022 MF 10% Mylar 


MODEL 215x PC-900C CIRCUIT COMPONENTS 
Transmitter Input Tuning 


C920,923 


1500 pF 10% Mylar 
C921,922 


2200 pF 10% Mylar 
240 pF 10% Disc 
1800 pF 10% Mylar 
120 pF 10% Disc 


3 uHToroid 

Bifilar Toroid 

7.2 uH Toroid 

L920,921,922 1.25 uH Toroid 
EOI 350745 6.28 ok pee oe .62 uH Toroid 


820 pF 10% Disc L925,926,927,928 2 uH Toroid 
L929,930 0.6 uH Tuned 

33 uH RFC 
R905,906,907,908,909 .... 6.8K 10% % Watt 


2.2K 10% % Watt 


2.2 pF 10% Disc 

39 pF 5% Disc 

4-40 pF Trimmer 

1 pF .25% Dise 

CUBS 9S9F cae .0022 10% Mylar 


C940 39 pF 5% Disc 
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4-20. PC-1010/1020 Low Pass Filters 


PC-1010/1020 is a band switched two section low pass filter. The filter is connected 
between the output of the Power Amplifier (PC-500D) and the antenna connector to 
suppress harmonics 30 dB or more. The filters are designed for a 50 ohm load and it is 
important that the load be quite close to 50 ohms, non-reactive. The low pass filter is also 
used during receiving operations to suppress possible interference from strong local VHF 


signals. 


me 


PC-1010/1020 CIRCUIT COMPONENTS AND FREQUENCY CUTOFF (fe) 


MODEL 210x MODEL 215x | 
Band Freq. Band Freq. 
Circuit Component Cutoff Circuit Component Cutoff 


1 FC 1 
5200Khz | 

2 

3 

4 

5 


FC 2 | 
10006 Khe 1 CIO ae 
| L1013-1014 1.8 uH Toroidal 


1 
2 
FC 3 3 
20,000 Khz 
FC 4 4 
25,000 Khz | 
OE Fh FC 5 1 5 pate FC 5 
Baie Ss WA oe teu 35,000 Khz REED Soe ee: 25,000 Khz 
11009-1010  .24 uH Toroidal : L1019-1020  .32 uH Toroidal 
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4-21. PC-1100A SWR Bridge, Antenna Relay Circuitry 


The relay, RL1101, switches the antenna circuit from the PC-800C receiver input filters 
over to the PC-500D power amplifier output. The other pole of this relay connects to the 
AUX. rear socket, and is intended for switching a Linear Amplifier, as described in Section 
2-21. 


The reflectometer, or SWR circuit, provides a forward going voltage for ALC, (Automatic 
Level Control), which increases directly as transmitter output increases. This positive 
voltage connects to the ALC potentiometer on the front panel, concentric with the MIC. 
GAIN control, and thence to terminal 18 of PC-300C where the ALC voltage is amplified 
and then used to control I.F. gain on PC-200C. 


The capacity trimmer, C1107, is the bridge null adjustment. It is adjusted by measuring 
reflected voltage output at the terminal which goes to PC-500D with a VTVM on its lowest 
scale. Use a dummy load which is known to be 50 ohms, nonreactive, set the bandswitch 
to the highest band, and insert a small amount of carrier in CW transmit mode, just enough 
to get a voltage reading. Then adjust the trimmer, C1107, for minimum voltage. 


PC-1100A SWR BRIDGE, ANTENNA RELAY 


C1101, 1104, 1105, DPDT 12VDCRelay 
1106231094110 6.054 .001 MF 100VDisc 1K 10% 1/4 Watt 
C1102, 1103 01 MF 25VDisc 150 10% 1/4 Watt 


4-40pF Trimmer 1N34A Germanium Diode 
200pF 5% SM 1N4148 Silicon Diode 
Bifilar Toroid 

200 uH RFC 


TO PC-1010 
OuTPUT 
5 Qe ee ee ee eae api MRR RT emg i ee eg en ee ee en ee ay ee Coane no ee ee oe ae ie 
TO Pc-SOOD | 
OUTPUT 
To Pc-i010 / a 
INPUT DIIO1- IN34A ance ae 
TO Pc-800¢ | : 
INPUT CIIOl- OO! 
| 
| 
| 
| 
cos 
001 
RL 1101 DIIOS—IN4148 To PC-500D 
SWR PROTECT. 


DII02-IN4148 


TO ALC 
ADJUST 
Figure 4-14. PC-1100A SWR Bridge, Antenna Relay Schematic 
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SECTION 5 
ACCESSORIES 


5-1. NOISE BLANKER MODEL PC-120 


The Noise Blanker is a plug-in accessory which replaces the standard PC-100C R.F. board 
in Atlas transceivers. If Noise Blanker is owner or dealer installed, a threshold control 
which is attached to the PC-120B by a 3 wire cable, must be installed on the front panel. 


CAUTION: The Carrier Balance controls have been factory set. Do not alter the 500 ohm 
trim pot or mica trimmer. They are located in the upper right hand corner of the PC-120B. 
Handle with care. 


CIRCUIT DESIGN: The PC-120B noise blanker is designed specifically to blank out pulse 
type noise, the same as all other noise blankers. Pulse type noises, such as ignition noise 
will be effectively silenced, while other more continuous type noise signals will not be 
silenced or reduced as well. The PC-120B works on the same principle as the famous Lamb 
noise silencer. Noise pluses are amplified separately by Q103, rectified into DC pulses 
which are amplified by Q104, and then applied to Q105, the blanking switch. Q105 
switches off Q102, the second I.F. amplifier, whenever a sharp noise pulse comes through 
from the antennae circuit. The threshold control, R120, is located on the front panel, and 
controls the gain of Q103. A second threshold control, R128, is a trimpot located on the 
PC-120B circuit board, and is factory adjusted so that noise pulses will switch Q105 com- 
pletely, but not excessively. 


OPERATION: 

(a) When the threshold control is in full counterclockwise position the noise blanker 
is OFF. 

(b) Advancing the control clockwise will increase the gain of Q103 until noise pulses 


will begin to control Q105. At this point the audible noise level will drop sharply. 


(c) If the threshold control is advanced beyond this point, no further reduction in noise 
will be obtained. If the character of the noise is made up entirely of sharp pulses, 
it will be practically eliminated. If parts of the noise are continuous, they will still 
be audible. In other words, the degree of noise reduction will be directly related to 
what percentage of the noise is pulse type, and what percentage is of a continuous 
nature. 


(d) © CROSS MODULATION may result from higher settings of the threshold control. 
This is likely particularly on the lower frequency bands when a great many very 
strong signals are being received on a full size antennae system. Turning the thres- 
hold control down to the threshold level will eliminate this condition, while still 
retaining the pulse blanking action. 
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PANEL THRESHOLD CONTROL 


Py he MRS rire eee Te Pee Wen ea gage cae tare Shere MR Th Sra ee 
RI R123 PULSE NOISE BLANKER CIRCUITRY Me, 
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Ci28 THRESHO 3 


BLANKING 
SWITCH 


0127-130 
IN4149 
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Figure 5-1. Noise Blanker Model PC-120 
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Figure 5-2. Model 10x 


5-2 MODEL 10X CRYSTAL OSCILLATOR 


The Model 10x oscillator provides for added versatility with the Atlas transceivers by 
crystal controlling the operating frequency. Vernier frequency adjustment is provided and 
a switch selects either crystal or VFO control. A ten position switch allows selection of up 
to ten crystal frequencies. 


FREQUENCY RANGE WITH MODEL 10x: 


Band Range 

160M 1800 — 3000 kHz 
75M 3000 — 5200 kHz 
40M 5800 — 10,000 kHZ 
20M 13,800 — 14,900 kHz 
15M 20,600 — 21,600 kHz 


Note: The Model 10x! will not operate on the 28 MHz band. 


INSTALLATION: 

A 9 pin Noval socket on the back of the Atlas transceiver is labeled EXT. OSC. The 10x 
plugs into this socket. It will be necessary to remove the two jumper wires plugged in 
between pins 2 and 3; and pins 5 and 6. Once the wires have been removed, the trans- 
ceiver VFO will not function unless the 10x is plugged in and switched to its VFO posi- 


tion, or the dummy jumper, which is furnished with the 10x, is inserted in the EXT. OSC. 
socket. 


CRYSTAL REQUIREMENTS FOR THE 10X: 


The crystal sockets in the 10x are designed for type HC6U crystals with standard .050 
inch diameter pins. 


Crystals must be ordered for oscillation at parallel resonance with 20 pFshunt capacity. A 
frequency tolerance of .0025 per cent at 25 degrees Centigrade is adequate. 


Note: The sideband selector switch on the Atlas transceiver changes carrier frequency from 
5520 kHz in NORM. poistion, to 5523.3 in OPP. position. The Norm, position produces 
lower sideband operation on 160, 75, and 40 meters, which is normal operation on those 
amateur bands. On 20 and 15 meters, the transceiver circuitry automatically produces 
upper sideband in the NORM. position, which is normal for these bands. 
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CALCULATION OF CRYSTAL FREQUENCY: 
For operation on lower sideband (LSB): 
Bands 160, 75, 40 meters, 
(Sideband Selector in NORM. position.) 


Crystal Frequency equals Signal Frequency plus 5520 kHz. 
Example: 4020 + 5520 = 9540 


Bands 20 and 15 meters, 
(Sideband Selector in OPP. position.) 
Crystal Frequency equals Signal Frequency minus 5523.3 kHz 
Example: 14,370 - 5523.3 = 8846.7 kHz 
For operation on upper sideband (USB): 
Bands 160, 75, 40 meters, 
(Sideband Selector in OPP. position.) 


Crystal Frequency equals Signal Frequency plus 5523.3 kHz 
Example: 4020 + 5523.3 = 9543.3 


Bands 20 and 15 meters, 
(Sideband Selector in NORM. position.) 


Crystal Frequency equals Signal Frequency minus 5520 kHz 
Example: 14,370 - 5520 = 8850 kHz 


= 


C45) ) Ol 
R453 10K 
b 


Figure 5-3. Model 10x Crystal Oscillator 
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5-3. Model MT-1 


The MT-1 transformer is designed to provide a proper impedance match between the HF 
(High Frequency) mobile antennae and the 50 to 53.5 ohm coaxial feedline. It is partic- 
ularly useful when the HF Transceiver is one of the new solid state, broadbanded designs 
which requires a close match to a 50 to 53.5 ohm non-reactive load. Practically none of 
the mobile antennaes currently on the market will match the coaxial feedline closely 
enough to provide a proper load for the broadbanded amplifier. With the Atlas MT-1 
transformer a tap selection will be found which will provide SWR readings of 1.4 or less 
when using the common type mobile antennaes, such as those manufactured by Nutronics, 
Swan, and HyGain. 


MOBILE 
ANTENNA 


BANANA PLUG 


STUD COAX TO 
TRANSCEIVER 


SHLELD CONNECT 
TO CAR BODY 


% 
CENTER CONDUCTOR THE IMPEDANCE OF THIS SHORT COAX 
CONNECTS TO BASE GROMMET IS NOT IMPORTANT. THE CABLE SERVES 
OF ANTENNA SIMPLY AS A SHIELDED CONNECTION 


Figure 5-4. MT-1 Transformer Installation 
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5-4. Model VX-5 VOX 


The Model VX-5 is the VOX accessory that is installed in the lower section of the Model 
220-CS Console. Controls for VOX Gain, Anti-VOX, and Delay are brought out to the 
console front panel. AC consoles may be ordered with VOX installed, or can be easily 
owner or dealer installed. 


5-5. Model DD-6B Digital Dial 
with built-in Frequency Counter Capability 


In addition to being a digital dial, the DD-6B will also function as a sensitive frequency counter 
from 100 Hz to 40 MHz, for general use around the ham shack or lab. Input terminals and 
selector switch for this function are located on the rear panel. 


¢ DIGITAL HOLD provides frequency memory which holds the digital display. This allows 
you to tune to other frequencies while retaining the frequency reading you expect to return to. 

e Another new feature now provides for correct reading on opposite sideband, as well as 
the normally used sideband. 

e All L.E.D. Dot Matrix 6 digit display reads within 100 Hz (just 1/10 kHz) of your actual 
operating frequency. 

e Bright display clearly visible under high ambient light. 

¢ Reads on both Receive and Transmit. 

e Measures 1%" high x 5%” wide x 5%" deep. 

ATTENTION SWAN OWNERS 

In addition to operating with all Atlas transceivers, the DD-6B can be made to operate with 

Swan models 350C, 500C, 500CX, 700CX, 270, 270B, 300B, 600R, and 600T. 

ATTENTION DRAKE R4 AND EARLIER MODEL SWAN OWNERS 

The DD-6C model is the same in all respects as the DD-6B, except that it is modified to operate 

with the Drake R4 series as well as the earlier Swan models 350, 400, and 500. 

Instructions furnished with both models of the Digital Dial give complete information on the 

minor modifications required for use with Swan and Drake units. DD6-B or DD-6C 


Figure 5-5. Model DD-6 
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MODEL 210x/215x CHASSIS COMPONENTS 


PO TOU sta ae ie eats See agi gh First 1.F. Amplifier, First Mixer Printed Circuit Board 
OF PC 120 kOe a he rere boa techs cae te tee Optional Noise Blanker, Ist |.fAmp., 1st Mixer 
PC 20UG ces me cee eee ces hates Second |I.F. Amplifier, Second Mixer, S-Meter Amplifier, 
Mic Amplifier Printed Circuit Board 
PC -300G i eke te ee Receiver Audio, Osc. Switch Printed Circuit Board 
PO ADOC ose Erk gino ee ere ee eee ie nee VFO Printed Circuit Board 
PC-SOOD ....... SWR Pretect, Pre-Amp, Driver, Power Amplifier Printed Circuit Board 
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MODEL 210x/215x CHASSIS COMPONENTS 


Pl Ones ea ee A tee ie First |.F. Amplifier, First Mixer Printed Circuit Board 
OF POZO Se re ee ae en ee le Optional Noise Blanker, Ist |. FAmp., 1st Mixer 
PCA 200G Peach ee na eae Second I.F. Amplifier, Second Mixer, S-Meter Amplifier, 
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PC-300G ee ee cis ae Receiver Audio, Osc. Switch Printed Circuit Board 
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ATLAS 42 > WARRANTY 


SEAS 


ea. =” 


THE ATLAS-210x/215x IS GUARANTEED (4) If factory service is required within 30 days 
UNDER THE FOLLOWING SCHEDULE: Atlas will pay surface freight both ways. 
% After 30 days customer pays shipping cost 

(1) seats cake ee eee et ee to the factory, and Atlas pays return 
s aeaiab is y Pes wiv piel freight. After 1 year, customer pays both 


Original purchase. ways, plus a nominal service charge. 
All semiconductors are guaranteed for (90) 
ninety days from date of original purchase. . : : 
ae x g P This warranty will be transferred to owners 


Workmanship is guaranteed uncondition- other than original purchaser, provided the 
ally for one (1) year from date of original new owner advises Atlas Radio in writing 


purchase. of his name, address, and date of purchase. 


UNDER THE REGULATIONS OF THE MAGNUSON-MOSS WARRANTY ACT, THE ATLAS 
WARRANTY POLICY IS CLASSIFIED AS A LIMITED WARRANTY. 


ATLAS RADIO, INC. 417 Via Del Monte 
Oceanside, California 92054 


PRINTED IN USA (714) 433-1983 
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Figure 1-1. Atlas Model 210x Illustrated with Optional 220-CS AC Conscle 


SECTION 1 
GENERAL INFORMATION 


1-1. INTRODUCTION 


The Atlas 210x Transceiver is designed for single sideband and CW communications in the 
10, 15, 20, 40, and 80 meter amateur radio bands. The Atlas 215x covers 15, 20, 40, 80, 
and 160 meters. They employ all solid state circuitry, with modular construction. The 
conservative 200 watt power input rating will provide world wide communications from 
fixed, portable or mobile installations. 


Atlas Radio, Inc., is licensed by Southcom International, Inc. of Escondido, California, 
manufacturers of military and commercial radio equipment. With this agreement, Atlas 
Radio is able to bring the most advanced state-of-the-art circuit designs to the amateur 
radio market. Les Earnshaw, founder and Director of R&D at Southcom International, is 
considered to be one of the foremost solid state engineers in the world, effectively proved 
by the rapid growth of Southcom International in the military and commercial radio 
markets of the United States, as well as many other countries. 


The high performance and reliability of the Atlas transceiver is enhanced by the finest 
craftsmanship, and a most thorough quality control program. Our staff is made up of 
highly skilled assembly workers, technicians, and engineers, many of whom are active 
radio hams. Our service department, if and when needed, is dedicated to making every 
Atlas owner a satisfied customer. Speaking for all the gang at Atlas Radio, we wish you 
many hours of operating pleasure with your Atlas transceiver. 


73 Herb Johnson W6QKI 
President 


GENERAL SPECIFICATIONS 


BAND COVERAGE: 
ATLAS 210x: Covers 80, 40, 20, 15, and 
10 meter bands, with internal VFO ranges 
as follows: 
3500 — 4000 kHz 
7000 — 7500 kHz 
14000 — 14500 kHz 
21000 — 21500 kHz 
28400 — 29400 kHz 


_ NOTE: The 10 meter band on the 210x 
may be easily owner adjusted to cover any 
1000 kHz portion of the band. 


ATLAS 215x: Covers 160, 80, 40, 20, and 
15 meter bands, with internal VFO ranges 
as follows: 
1800 — 2100 kHz 
3500 — 4000 kHz 
7000 — 7500 kHz 
14000 — 14500 kHz 
21000 — 21500 kHz 


FREQUENCY CONTROL: 
Highly stable VFO common 
receive and transmit modes. 


to both 


FREQUENCY READOUT: 

Dial scale calibrated in 5 kHz increments 
on all bands except 10 meters, where 
increments are 10 kHz. Tuning knob skirt 
provides 1 kHz increments on all bands 
except 10 meters, where increments are 


2 kHz. 


EXTERNAL FREQUENCY 
CONTROL: 

Rear socket provides for plug-in of external 
VFO or crystal oscillator accessory for 
separate control of transmit and receive 
frequencies, or for network and MARS 
operation. 


EXTENDED FREQUENCY RANGE 
WITH CRYSTAL OSCILLATOR: 
When the model 10x external crystal oscil- 
lator accessory is used, frequency ranges 
are as listed in the following charts: 

1800 — 3000 kHz (Model 215x 

only) 
3000 — 5200 kHz 
5800 — 10000 kHz 


13800 — 14900 kHz 
20600 — 21600 kHz 


Note: The Model 10x will not operate on 
the 28.0 MHz band. 


CIRCUIT DESIGN: 
All solid state, 4 IC 18 transistors, 31 
diodes. Single conversion, 5520 kHz I.F. 


MODULAR CONSTRUCTION: 
Includes plug-in circuit boards for ease of 
maintenance. 


PLUG-IN DESIGN: 

Transceiver plugs into the Deluxe Mobile 
Mounting Bracket, or into the optional 
220-CS power supply console, making 
transfer or removal a simple operation. 
All connectors are standard: SO-239 
antenna jack, 1/4 in. phone jacks for Mic., 
CW key, external speaker or headphones, 


and linear amplified control. 


POWER SUPPLY REQUIREMENTS 
Operates directly from a 12 to 14 volt D.C. 
source with negative ground (standard 
automotive system). Current drain is 300 
to 500 ma. in receive mode, 16 amps. 
peak in transmit mode. Atlas model 
220-CS power supply console and the 
model 200-PS portable supply are available 
for AC operation. 


FRONT CONTROLS: 

Tuning Dial, Dial Set, Function Switch, 
Band Switch, A.F. Gain, R.F. Gain, Mic 
Gain, Sideband Selector, Calibrator On- 
Off, Dial Light Dimmer, ALC Control. 


FINISH: 
Black vinyl covered aluminum cabinet and 
bottom cover, anodized aluminum panel. 


WEIGHT: 
6 Ibs. 14 oz. (3.1 Kg) net, 8 lbs. 6 oz. 
(3.8 Kg) shipping weight. 


DIMENSIONS: 
9% in. (24.1 cm) wide, 3% in (8.9 cm) 
high, 9% in. (24.1 cm) deep overall. 


RECEIVER SPECIFICATIONS 


CIRCUIT DESIGN: Front end design 
provides exceptional immunity to overload 
and cross modulation, matching or out 
performing the best vacuum tube designs. 
Signals are converted directly to the 5520 
kHz I.F. without preamplification. Con- 
verter and product detector are double 
balanced diode rings. IC’s are employed in 
I.F. and AF stages. 

SENSITIVITY: © Requires less than 0.4 
microvolts for a 10 db signal-plus-noise to 
noise ratio on 160, 80, 40, and 20 meter 
bands; 0.4 microvolts on 15 meters; and 
0.6 microvolts on 10 meters. 
SELECTIVITY: Crystal Ladder Filter, 
8 poles. Bandwidth: 2.7 kHz @ 6 db, 4.3 
kHz @ 60 db, 9.2 kHz @ 120 db!! Ultimate 
rejection more than 130 db!! Shape Factor 
126: 

IMAGE REJECTION: More than 60 
db. 

INTERNAL SPURIOUS: 
equivalent 1 microvolt signal. 
AGC CHACTERISTICS: Audio  out- 


put constant within 4 db with signal 


Less than 


variation from 5 microvolts to more than 
3 volts. 


OVERALL GAIN: Requires less than 
1 microvolt signal for 0.5 watts audio out- 
put. (CW carrier, 1000 Hertz heterdyne). 


AUDIO FIDELITY: 300 to 3000 
Hertz, plus or minus 3 db. 

INTERNAL SPEAKER: 3 in., 3.2 
ohm, .68 oz. magnet. Rear jack permits 
plug in of external speaker or headphones. 
Headphones of 500 to 600 ohms are 
recommended. Headphones of a higher 
impedance may be used, but will require a 
higher A.F. Gain setting. Lower impedance 
headphones will require a lower A.F. Gain 
setting. When transceiver is plugged into 
the AC power supply console, internal 
speaker is disconnected automatically, and 
front facing speaker on console becomes 
operative. 
METER: Reads * 
plus 10 to 50db. 
CALIBRATOR: Provides 100 kHz 


check points for accurate dial setting. 


S” units from 1 to 9, 


TRANSMITTER SPECIFICATIONS 


CIRCUIT DESIGN: Broadband design 
eliminates transmitter tuning. Single con- 
version from I.F. to output frequency 
produces minimum spurious and mixing 
products. 2 section low-pass filters on each 
band provide harmonic suppression equal 
to commercial standards. Includes ALC 
and infinite SWR protection. 


FREQUENCY CONTROL: Internal 
VFO automatically transmits on exactly 
the same frequency that is being received. 
Rear socket provides for plug-in of exter- 
nal VFO or crystal oscillator accessory 
for separate control of transmit and 
receive frequencies, or for network and 
MARS operation. 


POWER RATING: 200 watts P.E.P. 
input, and CW input, (with 50 ohm re- 
sistive load and 13.6 volt D.C. supply) on 
160, 80, 40, 20, and 15 meter bands; 120W 
on 10 meter band. Power output: 80 
minimum P.E.P. and CW on 160, 80, 40, 
20, and 15 meter bands; 50 watts mini- 
mum on 10 meter band. 


RTTY/SSTV POWER RATING: 
Approximately 90 watts P.E.P input 
(dependent directly on ventilation of 
heat sink). 

EMISSION: SSB: Lower sideband on 40, 
80, and 160 meters, Upper sideband on 20, 
15, and 10 meters with Sideband Selector 
oH in NORM position. Opposite with 
switch in OPP position. CW: offset freq- 
uency. 

UNWANTED SIDEBAND: More than 
60 db down at 1000 Hertz AF input. 


CARRIER SUPPRESSION: More than 
50 db down. 


THIRD ORDER DISTORTION: 
Approximately 30 db below peak power. 


HARMONIC OUTPUT: More than 35 
db below peak power. 


SUPRIOUS AND IMAGE OUTPUT: 
More than 40 db below peak power. 


CW KEYING: Manual send-receive.Semi- 
break-in with CW accessory installed in 
AC power supply console. 


TRANSMIT CONTROL: Press-to-talk 
with Mic. button, or manual transmit with 
Function Switch on front panel. Auto- 
matic voice control when VOX accessory 
is installed in AC power supply console. 


MICROPHONE: Dynamic or crystal. 


Plug requirement: standard % in. diam. 3 
circuit phone plug. 


AUDIO FIDELITY : 300 to 3000 Hertz, 


plus or minus 3 db. 


METER: Reads power aimplifier collector 


current, 0-16 amperes. 


LINEAR AMPLIFIER CONTROL: 
Rear jack provides for keying of linear, and 
ALC control from linear. 


MODEL 220-CS POWER SUPPLY 
CONSOLE SPECIFICATIONS 


INPUT VOLTAGE: 110 or 220 volts 
AC, 50-60 Hz. 


INPUT POWER: 10 watts 


receive. 250 watts transmit peak. 


average, 


OUTPUT: Low current line: 13.6 volts 
regulated, % amp. High current line: 13 
volts at 16 amps. 


SPEAKER: 3x5 in. oval, 1.1 oz. magnet, 


3.2 ohm voice coil. 


FINISH: Textured Vinyl bonded to 


aluminum, durable and scratch resistant. 


PLUG-IN DESIGN: Transceiver _ plugs 
directly into power supply console, auto- 
matically makes connections for. antenna 
and front facing speaker. Mic. jack and 
headphone jack are brought out to front 
panel. 


ACCESSORIES: Space under _ trans- 
ceiver permits addition of VOX unit. 
Space in rear permits addition of semi- 
break-in CW. 


DIMENSIONS: 15-1/2 in. (39.4 cm) 
wide. 5-5/8 in. (14.3 cm) high. 9-1/2 in. 
(24.1 cm) deep. 


WEIGHT:17 lbs. (7.7 Kg) less trans- 
ceiver. 20 lbs. (9.1 Kg) shipping weight. 


MODEL 200-PS PORTABLE AC SUPPLY 


INPUT VOLTAGE: 110 or 220 volts 
AC, 50-60 Hertz. 


INPUT POWER: 10 watts average, re- 


ceive. 250 watts transmit peak. 


OUTPUT: Low current line: 13.6 volts 
regulated, % amp. High current line: 12.5 
volts at 16 amps. 


INCLUDES: On-Off switch, Fuses, AC 
cord, and D.C. Cable with connector for 
transceiver. 


DIMENSION: 5-1/4 in. (13.3 cm) wide, 
3-1/2 in. (8.9 cm) high, 6-1/2 in. (16.5 cm) 
deep. 


WEIGHT: 7 Ibs. 4 oz. (3.3 Kg) less trans- 
ceiver. 10 lbs. (4.5 Kg) shipping weight. 


RECHARGEABLE BATTERY PACK 


Globe Battery Division, Globe-Union Inc., P.O. Box 591, Milwaukee, Wis. 53201, manu- 
factures a “GEL-CELL” rechargeable Battery Pack, Model GC1400 which will operate the 
Atlas transceivers for a number of hours, with operating time determined by receive- 
transmit ratio, and modulation level. The battery has an Amphere-Hour rating of 7.5 A.H. 
It comes in a simulated leather case with shoulder strap, and includes an AC charger. 


Your Atlas dealer may handle Globe products. Also, it is anticipated that Atlas Radio may 
have the GC1400 pack available for Atlas dealers. Otherwise, you may contact Globe 
directly for reference to a Globe dealer. 


SECTION 2 
INSTALLATION 


2-1. INTRODUCTION 
This section provides instructions for mobile, portable, or fixed station installations of the 
Atlas 210x/215x transceivers. 


2-2. GENERAL INFORMATION 


2-3. D.C. POWER. The Atlas transceiver is designed to operate on a power source of 
12-14 volts D.C. Power can be delivered to the transceiver via the Deluxe Mounting Kit 
(DMK), D.C. Cable (DCC), Cigarette Lighter Cable (CLC), Portable Battery Pack, 220-CS 
AC Console, or 200-PS Portable AC Supply. 


2-4. AUTOMOTIVE D.C. ELECTRICAL SYSTEMS. The D.C. electrical systems 
in automobiles may at times generate high voltage transients (spikes of voltage super- 
imposed on the 12-14 volt D.C. system). These transients may be caused by faulty brushes 
in the starter motor, alternator or generator, or loose wiring, and can represent a possible 
hazard to the semiconductors in the transceiver. For this reason, we _ strongly urge that 
you read the following notes and follow them carefully. 


(a) Clean the battery terminals and clamps, and tighten the clamps securely. 
(b) Tighten battery cable terminals where they attach to the engine. 


(c) Inspect battery cables and terminals for corrosion or wear. Replace them if they 
look questionable. 


(d) Check battery condition frequently, especially when it approaches its warranty age 
limit. Use a protective silicone grease on the terminals to inhibit corrosion. 


(e) Check the alternator and regulator connections for tightness. Check primary ignition 
wiring, horn wiring, lights, etc. 


(f) Measure the charging voltage from the alternator with the engine running at about 
twice idling speed. Voltage at the battery terminals should measure 13 volts mini- 
mum, 14.5 volts maximum. Consult your auto-electric service shop if correction is 
required. 


2-5. DELUXE MOUNTING KIT (DMK). The Deluxe Mobile Mounting Kit is a 
plug-in unit designed for easy removal of the Atlas transceivers. All D.C. power connections 
are made to the DMK and all necessary hook-up cables, including the D.C. battery cable 
with polarity protection, circuit breaker, and hardware, are part of the kit. 


2-6. D.C. CABLE (DCC). The D.C. Cable (DCC) is designed with built-in polarity 
protection and overload protection. This cable is available from Atlas dealers and can be 
used with the Mobile Bracket Kit (MBK) or a portable battery pack. 


2-7. CIGARETTE LIGHTER CABLE (CLC). The Cigarette Lighter Cable is 
designed for use in those instances when D.C. power is required, and the transceiver has not 
been installed in the automobile using the DMK or MBK kits. The cable has a special 
cigarette lighter plug on one end, and a transceiver power plug on the other. Polarity and 
overload protection is included with the cable. 


2-8. PORTABLE BATTERY PACK. The 7.5 ampere hour Portable Battery Pack 
provides 12 volts D.C. power via portable rechargeable batteries. Connections from the 


battery pack to the transceiver are made with the battery pack cable. All necessary plugs 
are provided. 


2-9. 220-CS AC CONSOLE. The 220-CS AC Consoles are available through Atlas 
dealers, and provide all the D.C. power required for the Atlas transceivers The 220-CS 
operates from either 110 volts AC or 220 volts AC, selected by changing fuses. A Micro- 
phone jack, Headphone jack, and antenna connector are also provided on the console. 


2-10. 200-PS PORTABLE AC SUPPLY. The model 200-PS AC Supply is designed 
for portable and utility service where the weight and size of the deluxe AC console is not 
desired. It’s compact size and lightweight make it ideal for the traveler, and yet it will do a 
completely adequate job in full time duty at the home station. It has a slightly smaller 
pease transformer than the AC console, which reduces D.C. input power about 5 percent, 
ut peak power with voice modulation is the same as with the larger transformer. Also, 
the 200-PS does not contain a speaker, so the one built into the transceiver is used. The 
200-PS operates on either 110 volts AC or 220 volts AC, selected by changing fuses. 


It is anticipated that a plastic or simulated leather carrying case will be available from 
Atlas Radio for the 200-PS supply as well as for the transceiver in the near future. 


2-11. TRANSMISSION LINE IMPEDANCE MATCHING. Proper impedance 
match between the coaxial feedline and the antenna system is considerably more important 
with the broadbanded solid state amplifier than with tube type transmitters, which gen- 
erally have a Pi-type matching aedasek: The SWR should be as low as it can be in order to 
permit full power operation. As SWR increases, power output from the Atlas transceiver 
decreases approximately as indicated in the following table. 


TABLE 2-1. SWR VERSUS OUTPUT 


APPROXIMATE 
OUTPUT NOTE 


100 watts High SWR will not damage the 


98 watts Atlas transceiver. You may feel 
95 watts free to operate regardless of the 
90 watts SWR. Only power input and 
80 watts output will suffer. Reflected 
50 watts voltage will not cause damage. 
20 watts 


2-12. AMMETER READINGS. The ammeter on the Atlas transceiver provides an 
excellent indicator of impedance match. In CW transmit mode, the Mic. Gain control 
becomes the Carrier Insertion control. With a close match you will be able to run the 
ammeter up to 12 amps or more (with supply voltage of 13.6 VDC or 117/230 VAC). 


2-13. INFINITE SWR PROTECTION. The Atlas transceiver has a built-in reflect- 
ometer which automatically reduces transmitter drive as SWR increases. This makes the 
power transistors nearly immune to damage from mismatched loads. 


2-14. SWR MEASUREMENTS. A bridge for measuring Standing Wave Ratio (SWR) 
is very useful and strongly recommended for checking impedance match. Use the following 
procedures. 


(a) Switch the bridge to “Forward” or “Sensitivity position. 

(b) Set the sensitivity control on the bridge to maximum clockwise position. 
) Set Mic. Gain on Atlas transceiver to minimum. 

(d) Set the transceiver Function Switch to CW mode. 
) 


Advance Mic. Gain until meter on bridge reads just full sacle. (Mic. Gain is Carrier 
Insertion control in CW mode). 


(f) Switch bridge to “SWR” or “Reflected” position for the SWR reading. 


(g) Tune the transceiver up and down in frequency until you locate minimum SWR. 
This will indicate the resonant frequency of the antenna, and also the SWR at that 
frequency. 


(h) Switch the transceiver back to REC. mode. See Caution note, next page. 


CAUTION 

OPERATE THE TRANSCEIVER IN CW MODE 
FOR ONLY SHORT PERIODS OF TIME, JUST 
LONG ENOUGH TO MAKE THE SWR MEA- 
SUREMENT. CHECK HEAT SINK TEMPER- 
ATURE DURING SWR TESTS, AND IF IT IS 
GETTING QUITE WARM TO THE TOUCH, 
LET THE RIG COOL FOR A FEW MINUTES 
BEFORE CONTINUING. 


2-15. MICROPHONE CONNECTIONS. The microphone may be either a dynamic 
or crystal type. A low impedance Mic. will work, but will require higher setting of the Mic. 
Gain control, and may require closer speaking. If a dynamic Mic. is selected, it should 
preferably be the high impedance type. The choice of microphones is important for good 
speech quality, and deserves careful consideration. Select a high quality Mic. with smooth 
response from 300 to 3000 Hertz or more. An excellent choice is the Shure 404C hand 
Mic. The plug required for the Mic. connector is a standard 1/4 inch diameter, 3 conductor 
type. The tip connection is the keying circuit for press-to-talk, the ring connection is for 
the shielded Mic. lead, and the sleeve or barrel is the common ground terminal. 


2-16. VOICE OPERATED TRANSMISSION (VOX). Most  press-to-talk micro- 
phones are short circuited when the button is not pressed. If the VOX accessory is installed 
in the AC console, this feeature must be disabled. Refer to instructions that come with the 
Mic. Open the case and locate the switch contacts that short the Mic circuit when the 
button is not pressed. Either disconnect the leads, or bend the contact so they do not 


make. 


2-17. CW KEY. A jack on back of the transceiver is provided for insertion of a stand- 
ard 1/4 inch diameter 2 conductor phone plug. Connect the CW key to this plug with 
a 2 conductor cable. The sleeve connection goes to chassis ground. Keying potential is less 
than 10 volts, positive, and draws less than 5 milliamperes. Any of the electronic keyers 
presently on the market will operate satisfactorily. 


2-18. REMOTE CW TRANSMIT SWITCH FOR ATLAS TRANSCEIVERS. 
The Atlas transceivers have a function switch which provides for switching into the CW 
Transmit mode. However, it requires switching from the REC. to TRANS., and then to the 
CW position. This procedure is rather awkward, and the circuit shown below (Figure 2-1) 
provides a more convenient system. 


TO 2 OR 3 COND. 
wiC. PHONE PLUG 


IK g SINGLE WIRE TO 
— —- F See i’e 


To 
AUX. 4 CONDUCTOR CABLE 


' 9 PIN NOVAL PLUG 
Soc oN 
Ae La 
incase 


TO Cw 2 OR 3 COND. 
KEY —— PLUG 
2 CONDUCTOR CABLE thust 


Figure 2-1. Remote CW Transmit Switch for ATLAS Transceivers 
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The remote switch can be a double pole, single throw toggle switch, and may be installed 
on a bracket or in a small utility box along with the two diodes. Other parts required are 
two phone plugs, a 9 pin Noval plug, a 4 conductor cable, and a single insulated conductor. 


The remote switch unit may be secured near the CW key, or possibly attached to one side 
of the key base, permitting quick and easy switching to the CW Transmit mode. 


Operation of the circuit is as follows: 


When the switch is closed, the single conductor wire coming from the Mic Jack is grounded 
through the 1N4005 diode, and the switch to pin 4 or the EXT. OSC. socket. This causes 
the relays in the transceiver to close, placing the transceiver in transmit mode. At the 
same time, the lead coming from pin 9 is grounded through the 1N4148 diode, thus dis- 
abling the Mic. Amp., and preventing voice modulation of the CW signal. 


The other circuit of the 2 pole switch connects the +13 volt line from pin 8 to the +CW 
lead going to pin 1 of the EXT. OSC. socket. This causes the carrier oscillator frequency 
(NORM. SB only) to move about 800 cycles up into the filter passband, thus providing 
automatic off-set frequency during CW transmission. 


2-19. EXTERNAL OSCILLATOR SOCKET. This socket is a 9 pin Noval installed 
on the back of the transceiver, and is for plug in of the Atlas Model 10x Crystal Oscillator acces- 
sory, Model 206 External VFO, or the Model DD-6B-C Digital Dials. Jumper wires are factory 
installed on this socket, and must be removed if any of these accessories are to be used. 


2-20. AUXILIARY SOCKET. This socket is also a 9 pin Noval, and is for control of a 
Linear Amplifier or VX-5 or VX-5M CW Semi-breakin. 


2-21. LINEAR AMPLIFIER CONNECTIONS. Figure 2-2 illustrates how to con- 
nect a linear amplifier to the Atlas transceivers. ALC output from the linear may be con- 
nected to Pin 4 on the AUX. socket plug. The ALC control voltage from the linear MUST 
be positive going. Most linears with an ALC output circuit are negative going. If this is the 
case with your linear, and you wish to utilize ALC control from the linear, it will be 
necessary that you modify the linear ALC circuit. This will usually consist of reversing one 
or two diodes in order to generate a positive voltage control instead of negative. 


In view of this requirement, you may choose to use the ALC system of the Atlas trans- 
ceiver alone. Most linears will operate to the full legal power limit with little or no dis- 
tortion. : 


2-22. MOBILE INSTALLATIONS 


2-23. DELUXE PLUG-IN MOBILE MOUNTING KIT. This kit includes: 
(a) 6% foot D.C. power cable; (b) 25 Amp. Circuit Breaker; (c) Black anodized aluminum 
plug-in housing; (d) Two 9-inch and two 12-inch cadmium plated steel mounting bars; 
(e) 3 inch wide rear bracket ; (f) Package of screws and terminal lugs. Refer to Figure 2-3 
for typical transmission hump and under dash mounting arrangements. 

1. The rear bracket(s) should be angled as straight back as possible in order to give good support 
for pushing and pulling the transceiver in and out of the mount. 

2. The mounting brackets must be cut and bent to suit the installation, each being unique. Tr 
different positioning and select the one for best ease of operation, and least interference wit 
bierohileaontots, Then carefully measure each bracket for length and angle of bend on its 
foot. Bend as required. After bending the brackets, they may be painted with flat black to 
match the anodized aluminum parts, if desired. 

. Remove the acorn nut and hex nut. Slip bracket over screw, and replace only the acorn nut. 

. Secure brackets to car with No. 14 sheet metal screws. Tighten screws and nuts securely. No. 

10 screws are also furnished in case the No. 14 screws are too large. 

Antenna connection is made by standard coax connector to the coax jack on the rear of the 

Deluxe Mounting Kit. 

. An external speaker may be connected as follows: Locate the speaker plug on the back of the 
mobile mount, just above the Mic. plug. Clip out the wire jumper going from the tip lug to 
the ring lug. This will disconnect the internal speaker. Connect the external speaker from the 
tip lug to the ground lug. Impedance should be 4 ohms. 
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7. Black anodizing provides a very durable finish, much better than paint. However, the ano- 


dized surface is an electrical insulation. In order to ensure electrical bonding between the 


transceiver and the car chassis, shakeproof washers must be used under all screw heads. They 
will cut through the anodizing. Scraping the anodizing off around the junction points on the 


rear bracket(s) is also recommended. Poor grounding may lead to transmitter instability, 
which will cause a regenerative or self oscillating condition. If there is any question of ade- 
quate grounding, connect a copper braid or strap from the antenna bracket on the mobile 
mount to the nearest chassis ground, either the bulkhead or transmission hump. 

8. The power cable should be run from the mobile mount through the bulkhead into the engine 
compartment. It should then be connected to the positive and negative terminals as close to 
the battery as possible. The best way to connect directly to the battery terminal posts is by 
drilling and tapping for a 10-32 or 10-24 machine screw. The red lead goes to the positive ter- 
minal, and the beeen to the negative. (Or the white is positive and the black is negative.) 

9. The 25 ampere circuit breaker supplied with the kit should be installed in series with the 
positive lead. It is best to mount it close to the battery end of the cable, at some convenient 
place on the side of a metal panel or bracket. Sheet metal screws are supplied for this purpose. 
It is not important that the metal case of the circuit breaker be erouniiel since there are no 
connections made to the case. Cut the positive red power lead, install No. 10 terminal lugs, 
and secure firmly to the circuit breaker with washers and nuts. Solder the terminal lugs. 


NOTICE 


The advantage of connecting directly to the battery posts is that loose battery clamps will then 
not affect the transceiver connections, and the danger of intermittent voltage spikes is reduced. 


If drilling and tapping the battery posts is not practical, then connect the leads to the engine end 
of the heavy battery cables. The negative cable will usually be found going to a grounding bolt 
on the engine block, and the positive cable usually goes to a bolt on the starter solenoid. Use 
proper terminal lugs at these points for connecting the leads. 


Battery clamps and terminals should be cleaned and tightened periodically. Anti-corrosion 
grease is a good recommendation. All other electrical connections under the hood: alternator, 


regulator, ignition coil,etc.,should also be checked and tightened. 


POWER SUPPLY CONSOLE, REAR VIEW, WITH TRANSCEIVER INSERTED 


GND. ALC 
(OPTIONAL) 


LINEAR AMPLIFIER 


Figure 2-2. Linear Amplifier Connections to ATLAS Transceiver 
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Figure 2-3. Deluxe Plug-in Mobile Mounting Kit Installation 
2-24. MOBILE BRACKET KIT (MBK). This kit includes: One 9-inch and two 12- 


inch cadmium plated steel mounting bars with screws. Figure 2-4 illustrates how the trans- 
ceiver can be hung under the dash, or mounted over the transmission hump. Each instal- 
lation is different, so this must be left to the individual. Consult your dealer or friends with 
mobile experience if need be. The brackets can be cut easily and bent as required. The 
smaller No. 6x3/4 inch screws are for attaching the brackets to the sides or bottom of the 
transceiver. They will replace the No. 4x1/4 inch screws that came in the transceiver, thus 
allowing for the 1/8 inch thickness of the bracket. The No. 6 screws will make the brackets 
more secure than the original No. 4’s would. The No. 14 screws are for securing the 
brackets to the under side of the dash, or to the transmission hump. No. 10 screws are also 
furnished in case the No. 14 screws are too large. 


REAR 
BRACKET 


CUT AND BEND 
TO SUIT. 


CUT AND BEND TO SUIT 


UNDER DASH MOUNTING TRANSMISSION HUMP MOUNTING 


Figure 2-4. Mobile Bracket Kit Installation 
2-25. INSTALLING D.C. POWER CABLE. The power cable should be run from 


the transceiver, through the bulkhead, and connected as close to the battery as is practical. 
The best way is to connect directly to the battery posts. Drill and tap into the lead ter- 
minal posts for 10-32 machine screws, and secure No. 10 terminal lugs under these screw 
heads. The advantage of doing this is that even if the battery clamps work loose, it will not 
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affect the transceiver connections, and the danger of intermittant transient voltage spikes 
will be reduced. 

If drilling and tapping the battery posts is not practical, then connect the leads to the 
engine end of the battery cables. The negative cable will usually be found going to a bolt 
on the engine block, while the positive cable usually goes to a bolt on the starter solenoid. 
Use proper terminal lugs at these points for connecting the leads. The red lead goes to 
positive and the brown lead to negative. (If power cable has black and white leads, the 
black is negative, and the white is positive). A protective diode is built into the trans- 
ceiver plug, and will open if polarity is inadvertantly connected wrong. As discussed in 
paragraph 2-4, the battery clamps should be cleaned and tightened. All electrical con- 
nections should likewise be checked and tightened. 


2-26 INSTALLATION OF 25 AMP CIRCUIT BREAKER. The 25 ampere 
circuit breaker supplied with the kit should be installed in series with the positive lead. It is 
best to mount it close to the battery end of the cable, at some convenient place on the side 
of a metal panel or bracket. Short metal screws are supplied for this purpose. It is not 
important that the metal case of the circuit breaker be grounded, since there are no con- 
nections made to the case. Cut the positive red (or white) power lead, install No. 10 
terminal lugs, and secure firmly to the circuit breaker with washers and nuts. Solder the 
terminal lugs. 


2-27. OTHER D.C. INSTALLATIONS. In the event that you have not purchased 
the DMK, MBK, or DCC kits, your transceiver comes with two banana jacks for the posi- 
tive battery lead, and are to be connected in parallel as shown in Figure 2-5. The banana 
plug connects to the negative battery lead. The battery leads should be of No. 10 or No. 
12 gauge stranded wire of the automotive type. A 20 amp. fuse or circuit breaker should be 
installed in the positive lead. Figure 2-5 illustrates the proper connections required between 
the battery and the Atlas transceiver. 
CAUTION 

IT IS EXTREMELY IMPORTANT THAT PROPER POLARITY BE OBSERVED. THE 
POSITIVE BATTERY LEAD MUST GO TO THE TWO TERMINALS CLEARLY MARKED 
ON BACK OF THE TRANSCEIVER. THE NEGATIVE BATTERY LEAD MUST GO TO 
THE TRANSCEIVER CHASSIS GROUND, AND THE BANANA PLUG IS FOR THIS 
PURPOSE. EVEN MOMENTARY CONNECTION OF THE WRONG POLARITY WILL 
DESTROY THE TRANSISTORS, AND VOID THE ATLAS WARRANTY. 


4# 10-12 GA. 
WIRE 


TRANSCEIVER 
CHASSIS 


TO POSITIVE TO NEGATIVE 
BATTERY TERMINAL. BATTERY 
20 AMP. SERIES FUSE RECOMMENDED) TERMINAL. 


AUTION- WRONG POLARITY WILL DESTROY 
TRANSISTORS AND VOID WARRANTY ! 
Figure 2-5. D.C. Power Connections 
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2-28. FIXED STATION INSTALLATIONS 

In fixed station installations, the use of the 220-CS eliminates the necessity for making 
D.C. power connections. The only requirement is that the Atlas Transceiver be firmly 
seated in the console. When installing the transceiver in the console, always make sure 
that the unit is pushed all the way into the console. This will insure that all power, Mic, 
and speaker connections are firmly made. 


2-29. ANTENNAS 
2-30. MOBILE ANTENNAS. The mobile antenna generally requires more critical 


adjustment than the home station antenna. This is because it operates over a more narrow 
bandwidth, and must therefore be adjusted very accurately for resonance. Also, the base 
impedance is seldom very close to 52 ohms. With the tube type transmitters the Pi match- 
ing network will adjust to fairly low impedances, but with a broadband solid state trans- 
mitter, such as is used in the Atlas transceivers, a close impedance match is necessary in 
order to operate at full power. Various claims about impedance are made by manufac- 
turers of mobile antennas, but unfortunately our tests on all the most popular brands 
indicate that your chances of coming up with a close match are less than 1 to 10. Average 
base impedance is 18 to 23 ohms. Therefore, some method of transforming the antenna 
base impedance to 52 ohms is required. (See Section 5-3 for Model MT-1 Broadband 
Transformer.) 


2-31. CAPACITY MATCHING METHOD. This is one method for impedance 


matching to the mobile antenna which works quite well. A capacitor is connected from 
the antenna base to ground. This capcitor is part of an L network which transforms the- 
base impedance from a low vlaue up to 52 ohms. The small amount of “I” required is 
actually “‘borrowed” from the lower part of the loading coil. The capacity value must be 
determined experimentally, and will vary from band to band, as well as from installation 
to installation. 

On 75 meters, the capacity will generally need to be in the 1000 to 1500 picofarad range. 
On 40 meters, 300 to 400 picofarads and on 20 meters about 200 picofarads. A variable 
capacitor can be useful to determine what value is required or a collection of silver mica 
capacitors, some 100 pf’s, 200’s, 470’s, and a 1000 pf can be paralleled in various com- 
binations until the SWR comes down to a low figure. 


Once you know how much capacity your antenna needs, it is best to make up the per- 
manent capacitor by paralleling two or more silver micas. This will divide the R.F. current 
and reduce the chances of overheating a single capacitor with too much current. Follow 
the procedure described in paragraph 2-14 when tuning the antenna. 


2-32. NOISE SUPPRESSION. The subject of noise suppressing automotive ignition 


and alternator noise is beyond the scope of this manual, so it will only be mentioned briefly. 
Many cars will create very little interference in the HF bands covered by the Atlas transceiver. 
Almost all cars now use resistance type ignition wire, and will probably create very little ignition 
noise. More likely the high pitched whine from the alternator will cause more trouble. Refer to 
the various amateur radio handbooks available from your dealer for information on noise sup- 
pression. It will usually be found in the mobile sections. Estes Engineering Co., 930 Marine Dr., 
Port Angeles, Wash. 98362, manufactures an excellent line of suppression kits which can help 
cure the more stubborn cases. It is quite likely that your dealer sells the Estes Engineering line also. 


IMPORTANT: Make sure that the transceiver mounting brackets are well grounded to 
the transmission hump or bulkhead. 
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2.33. FIXED STATION ANTENNAS 

On 10, 15, and 20 meters a doublet and most beam antennas will match quite well across 
the entire band. On 40 meters a doublet tuned for phone band center will match quite well 
across the band. On 75 meters the average doublet will have a bandwidth of about 100 kc 
for SWR of 1.5 or less. To work the entire band with full efficiency will require an antenna 
tuner. On 160 meters an antenna tuner, or at least some kind of matching system will be 
essential, since even at resonance it is unllikely that the feed point will be near 52 ohms. In 
any case, it is always best to optimize the antenna system for the frequency where you do 
most of your operating. 


2.34. ANTENNA TUNER OR “MATCH BOX.” An antenna tuner can be a very 
useful device to compensate for antenna mismatch. This may be especially true if you 
happen to have a favorite antenna that has been working just fine with the old tube rig, and 
now you discover the new solid state rig doesn’t like the old antenna. Refer to the antenna 
handbooks for helpful data, or ask your dealer about antenna tuners now on the market. 
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Figure 2-6. Model 220-CS/200-PS Schematic 
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SECTION 3 
OPERATION 


3-1. INTRODUCTION 


This section provided instructions for operating the ATLAS 210x/215x transceiver and 
identifies operating controls, indicators, and connections. Front panel controls and indi- 
cators are shown and described in Figure 3-1. Rear panel controls and connections are 
shown and described in Figure 3-2. 


3-2. CONTROLS 


3-3. POWER SUPPLY ON/OFF, MOBILE OPERATION 


The Function Switch has an OFF position which turns off the DC supply to the low 
current circuits. The high current circuits (Driver and Power Amplifier) remain connected 
to the DC supply line, but are automatically biased off when the low current line is turned 
off. 


3-4. POWER SUPPLY ON/OFF, 220-CS/200PS. 
The 220-CS/200-PS supplies have an ON/OFF toggle switch which turns off the AC supply 
line. This switch should be used rather than the Function Switch OFF position. 


3-5. FUNCTION SWITCH 


The first position is the OFF position and is used for mobile operation. The REC. position 
places the transceiver in receive mode. Press-to-talk and VOX circuits are operative in this 
position. TRANS position switches the transceiver into transmit mode in the event a Mic. 
without a press-to-talk switch is used, or if you wish to hold-in transmit mode without 
having to hold the push-to-talk button down. The CW position is also transmit mode 
except that the Mic. Gain control now becomes a Carrier Insertion control and carrier 
frequency has been shifted about 800 Hertz. (See CW Transmission) 


3-6. A. F.GAIN 


The A. F. GAIN control is used to control audio volume in receive mode. 


3-7. R.F.GAIN 


The purpose of the R.F. Gain control is to permit decreasing the between speech noise 
level, thus providing more pleasing reception. The AGC system in the ATLAS transceiver 
has a tremendous dynamic signal range. With full R.F. Gain, sensitivity will automatically 
return to maximum in the absence of a signal, accompanied by a natural increase in back- 
ground noise. 


You may find it annoying to hear the noise level increase every time the person being 
received pauses between words or sentences. There are really only two conditions when 
the R.F. Gain control needs to be on full. One is when you are scanning the band and want 
to hear weak as well as strong signals. But, a lot of the time you can turn the R.F. Gain 
down a bit, increase the A.F. Gain correspondingly, and realize more pleasing reception. 


3-8. BAND SELECTOR AND TUNING DIAL, MODEL 210x 


The numbers on the band selector read in MegaHertz for the respective bands: 3.5 for the 
80 meter band, 7.0 for 40 meters, etc. 
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Figure 3-1. Front Panel of ATLAS 210x 


Figure 3-2. Rear Panel of ATLAS 210x/215x 
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The 0 to 500 dial scale is used on all bands. The 0 to 500 dial scale reads directly on the 7, 
14, and 21 MHz bands. On the 3.5 MHz band, the dial scale reading is additive. The 10 
meter band is calibrated directly above the dial scale and reads from 28.4 to 29.4 MHz. 

The increment markings on the tuning knob skirt are 1 kHz apart on the lower bands, and 
2 kHz apart on 10 meters. 


3-9. BAND SELECTOR AND TUNING DIAL, MODEL 215x 


The number on the band selector reads in MegaHertz, the same as on Model 210x, except 
that it has the 1.8 MHz band instead of the 28.4 MHz. 


The 0 to 500 scale reads directly in KiloHertz on the 7, 14, and 21 MHz bands. On the 3.5 
MHz bands, the dial scale is additive. 


3-10. DIAL SET 


This panel control is for adjusting dial calibration to exact reading at a 100 KHz marking. 


3-11. CARRIER BALANCE 


A trim pot is located on the PC-100C plug-in board on the right side of the transceiver. 
Next to the trim pot is a capacity trimmer which is the phase control. These trimmers 
should be adjusted for minimum carrier on the lowest frequency band. Connect a dummy 
load to the transceiver, and measure output voltage in TRANS mode with MIC. GAIN at 
minimum. It should null down to a level of 0.10 to 0.15 volts RMS. Other bands will give a 
false reading due to oscillator feedthrough which is not suppressed as much as the carrier. 


3-12. S-METER ZERO 


This is a trim pot located on the PC-200C plug-in board. The PC-200C PC board is located 
under the dial drum. It can be reached with a phillips screwdriver from the top, just behind 
the dial light switch. Disconnect the antenna and adjust the trim pot for meter 0. 


3-13. CRYSTAL CALIBRATOR. The 100 kHz calibrator should be checked every 


6 months or so against a frequency standard such as WWV. Aging will cause it to gradually 
change frequency, especially during the first few months. The calibrator is mounted on the back 
side of the aluminum partition, under the shield, behind the dial drum. A capacitor trimmer in 
the upper left hand corner is for frequency adjustment. A test lead may be run from terminal | of 
PC-100C to the antenna terminal on a general coverage receiver which is tuned to one of the 
WWYV frequencies: 2.5, 5, 10 or 15 MHz. Adjust the trimmer for zero beat when WWYV interrupts 
their tone modulation. 


3-14. PROPER TUNING OF SINGLE SIDEBAND SIGNALS 


Precise tuning of a single sideband signal is very important. Try to tune exactly to the 
frequency where the voice sounds normal. Avoid the habit of tuning so the voice is pitched 
higher than normal, and sounds like Donald Duck. This is an unfortunate habit practiced 
by many operators. If you tune for an unnatural high pitch you will then be off frequency 
when you transmit. Chances are that the other station will then shift to your frequency 
while you are talking, and gradually you will move up or down the band. Sooner of later 
one of you will accuse the other of drifting . . . So, take the extra care to tune for a natural 
sounding voice, and you will then be enjoying the very best quality in voice communi- 
cations. 


3-15. VOICE TRANSMISSION 


Normal operation is with the Function Switch in the REC. position. Pressing the Mic. 
button switches the transceiver into transmit mode. Or, if the VOX accessory is installed 
in the 220-CS console, speaking into the Mic. will switch the rig into transmit mode. A 
TRANS. position is also provided on the Function Switch for locking in the transmit 
mode, or in case the Mic. does not have a press-to-talk switch. 
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3-16. MODULATION LEVEL 


Modulation level is adjusted with the Mic. Gain control. When the transceiver is coupled 
into a proper 52 ohm load, voice peaks will be reaching about 16 amps., although the 
ammeter cannot respond quickly enough to show these peaks. Adjust Mic. Gain for average 
readings of 5 to 7 amps. Do not run the gain above this level, or you will flat-top and 
distort the transmitted audio, as well as cause splatter up and down the band. ALC will 
help reduce this danger, but it is still possible to over-modulate, so Mic. Gain must be 
carefully adjusted. 


3-17. ALC 


The ALC control is located on the front panel of the transceiver, and is concentric with the 
MIC. GAIN control. It is the inner ring with a black set screw indicating its position. ALC 
is the abbreviation for ‘Automatic Level Control,” and refers to transmitter modulation 
level. It aids in preventing over-modulation which causes flat-topping of the power output 
stages, distortion and splattering outside the channel. Full counterclockwise setting of this 
control provides no ALC, while full clockwise setting is maximum ALC. Normally, a 
setting around 12 o’clock will be satisfactory. Some variations between bands may be 
noted. By having the ALC control on the front panel, you can utilize its advantage most 
effectively. Too little control will make it easier to over-modulate, while too much control 
will limit output power. Try various settings and ask for signal reports until you become 
familiar with its effect. If you have a panoramic scanner, this is, of course, the best way to 
monitor your output signal. 


3-18. CW TRANSMISSION 


The Function Switch has a CW position which switches the transceiver into CW transmit 
mode. A jack on the back is provided for insertion of a standard 1/4 inch diameter 2 
conductor phone plug coming from the CW key. Keying is accomplished by bias cutoff of 
the I.F. Amplifier. The keying circuit operates at less than 10 volts positive to ground, 
and draws less than 5 milliamps., so any of the electronic keyers will work ok. 


In CW transmit mode, the carrier frequency is automatically shifted approximately 800 
Hertz. This makes it possible for one transceiver to QSO another transceiver on CW with- 
out having to constantly tune the dial back and forth. On 160, 80, and 40 meters the 
transmit frequency is shifted lower than the receive frequency, while on 20 meters it is 
shifted higher. The sideband Selector switch must be in the “NORM” position for CW 
operation. 


Send-receive changeover must be made with the Function Switch, and it may be a bit 
inconvenient to pass through the TRANS position every time. The serious CW operator 
will want to install the semi-break-in accessory kit in the 220-CS console. This item installs 
in back of the power supply, and includes a sidetone oscillator with volume, pitch, and 
delay controls. Refer to paragraph 2-18 for alternate switching method. 


In CW mode the Mic. Gain control becomes a Carrier Insertion control. With key down, 
advance this control clockwise until the meter reads 12 amps. This will be 200 watts input 
power (at nominal supply voltage), and output will be about 90 watts. (On 10 meters the 
meter will read 8 to 9 amps., or approximately 120 watts input.) 


For Novice Class operation, insert 5.5 amps of carrier for 75 watt legal power limit. 


For RTTY/SSTV operation, the input should be controlled for a meter reading of 6.5 amps 
for 90 watts input. Heat sink temperature is always the limiting factor on power input, 
and should be monitored from time to time. Refer to paragraph 3-18. 


3-19. HEAT SINK 


Adequate ventilation for the heat sink is particularly important in CW operation, since 
average power input is higher than in SSB transmission. Keep a check on heat sink tem- 
perature, and if it is running uncomfortably hot to the touch, back down on carrier inser- 
tion, or make the transmission shorter. 
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CAUTION 


THE GREATEST DANGER TO THE POWER OUTPUT TRANSIS- 
TORS IS OVERHEATING. THE BLACK ANODIZED HEAT SINK IS 
DESIGNED TO COOL THE TRANSISTORS ADEQUATELY UNDER 
NORMAL OPERATING CONDITIONS, BUT AS WITH ANY 
ELECTRONIC OR MECHANICAL DEVICE, IT IS UP TO THE 
OPERATOR TO MAINTAIN NORMAL CONDITIONS, AND NOT 
ABUSE THE EQUIPMENT. 


THE MAXIMUM SAFE TEMPERATURE OF THE HEAT SINK 
NEAR THE OUTPUT TRANSISTORS IS ABOUT 150 DEG. F. THIS 
IS A TEMPERATURE THAT WILL BE TOO HOT FOR YOUR 
FINGERS TO HOLD, SO A GOOD TEST IS TO PUT YOUR 
FINGERS ON THE FINS CLOSEST TO THE TRANSISTORS. IF 
YOU CAN HOLD ON WITHOUT A LOT OF DISCOMFORT, YOU’RE 
OK. 


OVERHEATING MAY BE CAUSED BY: (A) MOUDLATING TOO 
HEAVILY, (B) MAKING LENGTHY TRANSMISSIONS WITH 
SHORT RECEIVING PERIODS, OR (C) RESTRICTION OF AIR 
CIRCULATION AROUND THE HEAT SINK. IF THE AIR 
TEMPERATURE IS HIGH, SUCH AS ON A HOT DAY, OR IN A HOT 
PARKED CAR, COOLING CAPACITY WILL BE REDUCED. A 
GOOD RULE IS TO CHECK THE HEAT SINK FROM TIME TO 
TIME, AND MAKE CERTAIN YOU’RE NOT RUNNING TOO HOT. 
BACK OFF ON MODULATION LEVEL, OR SHORTEN TRANSMIS- 
SION TIME. UNDER ABNORMAL CONDITIONS, A SMALL FAN 
MAY BE DIRECTED AT THE HEAT SINK. THIS IS AN 
EXCELLENT IDEA IF SSTV OR RTTY TRANSMISSION IS 
CONTEMPLATED. 
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SECTION 4 
CIRCUIT THEORY 


4-1. INTRODUCTION 


The Atlas transceiver employs several unique features in its circuit design which lead to 
exceptional performance. Most of the circuitry is directly descended from similar equip- 
ment manufactured for military and commercial markets by Southcom International, Inc., 
of Escondido, California. Les Earnshaw, ex ZL1AAX is President and Director of R&D of 
this company. Operating under license from Southcom, Atlas Radio has access to the very 
latest state-of-the-art circuit designs which have been tested, proved, and type accepted 
for military and commerical use. Figure 4-1 illustrates the modular design and plug-in 
P.C. boards of the Atlas transceivers. 


4.2. RECEIVER INPUT CIRCUIT. 


Referring to the block diagram illustrated in Figure 4-2, notice that there is no preamplification 
of the signal. After passing through input tuning circuits, the signal is coupled directly into a 
double balanced diode ring mixer where it is heterodyned to the 5520 kHz I.F. . Thus, the over- 
load and cross modulation problems commonly encountered with an R.F. Amplifier stage are 
largely eliminated. This has always been somewhat of a problem with vacuum tube R.F. Ampli- 
fiers, and a much more serious problem with transistor or F.E.T. Amplifiers. With its advanced 
front end design the Atlas transceiver will continue receiving signals in the presence of extremely 
strong adjacent channel stations that would overload, cross modulate, or desensitize other 
receivers. 


4-3. SENSITIVITY 


As with most new developments in technology, it may be difficult to accept the fact that a 
proper receiver can exhibit good sensitivity without a stage, or more, of R.F. amplification 
prior to frequency conversion. The fact is that the Atlas is at least as sensitive as the best 
of the tube or solid state receivers having R.F. Amplifiers. This is due largely to the very 
low noise figure of the double balanced diode ring mixer, followed by a low noise I.F. 
Amplifier. Sensitivity is rated at 0.3 microvolts for a signal-plus-noise to noise ratio of 10 
dB. Typical measurements will read 0.15 to 0.2 microvolts. 


44. SELECTIVITY 


Following the low noise first I.F. Amplifier, the signal passes through the crystal ladder 
filter, a highly sophisticated package designed especially for the Atlas transceiver by 
Network Sciences, Inc., of Phoenix, Arizona. Here is where superior selectivity has been 
tailored to take full advantage of the extremely wide range of signal levels that the front 
end design is capable of handling. A 6 dB bandwidth of 2700 Hertz was carefully selected 
to provide audio response from 300 to 3000 Hertz in both receive and transmit modes. 
While occupying slightly more bandwidth than a 1200 or 2400 Hertz filter, it has been 
convincingly proven that transmission and reception of the audio frequencies between 
2400 and 3000 Hertz provides a substantial improvement in weak signal readabilty. At the 
same time, the improved fidelity of voice communications is readily noticeable, and helps 
account for the report of “broadcast quality” from the Atlas. The 6 db bandwidth of 2700 
Hertz is backed up by a 6 to 60 db bandwidth ratio of only 1.6 (shape factor), and ulti- 
mate rejection greater than 130 db. It is this extremely steep skirt selectivity, illustrated 
in Figure 4-3, ehteh will reject strong adjacent channel signals. 


4-5. OSCILLATOR SWITCHING 


The unique method of changing from receive to transmit mode by switching the carrier 
oscillator and VFO is illustrated in the block diagram, Figure 4-2. This new development is 
responsible for great simplification of the transceiver circuit, leading to fewer components, 
lower cost, and great realiability. 
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F igure 4-3. Crystal Ladder F ilter Selectivity Characteristics 
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In receive mode the first mixer heterodynes the antenna signal with VFO injection. In 
transmit mode the first mixer functions as a balanced modulator with carrier oscillator 
injection and Mic. amp. input. In both modes the first mixer output is at the intermediate 
frequency (I.F.) of 5520 kHz. 


In receive mode the second mixer functions as a product detector with carrier oscillator 
injection. Its output couples audio frequencies to the receiver audio system. In transmit 
mode the second mixer heterodynes the I.F. signal with VFO injection. Its output is now 
at the transmit frequency, and is coupled through tuned circuits to preamplifiers, driver 
stage, and power output amplifier. 


Oscillator switching is accomplished with four F.E.T.’s, resulting in very low intercoupling 
between oscillators. 


4-6. TRANSMITTER BROADBAND CIRCUITRY 


The amplifier stages of the transmitter provide full power output over the 1.8 to 21.4 MHz 
range, about 60% power at 29.7 MHz, and require no tuning. Tuned circuits between the 
second mixer and transmitter amplifier module select the desired mixer product and reject 
the unwanted products. These tuned circuits are band switched and provide full coverage 
of each band. They are double tuned and over coupled, requiring no further adjustment 
after being factory set. 


Harmonic output from the Power Amplifier is suppressed by a band switched two section 
low pass filter. This filter is connected between the Power Amplifier output and antenna 
terminal. The low pass filters and Power Amplifier are both designed for a 50 ohm load. It 
is important that the load be quite close to 50 ohms, non- reactive, in order to operate at 
full rated power. 


4-7. RECEIVER BROADBAND CIRCUITRY 


The receiver input filters are band switched, and provide full band coverage without need 
for a panel peaking control. In addition, the signal passes through the low pass transmitter 
filter, suppressing possible interference from strong local VHF signals. 


4-8. ALIGNMENT AND TROUBLESHOOTING 


The overall chassis schematic diagram is Figure 4-15, and is placed at the end of this 
section to facilitate the technician in matching the P.C. board schematics to the overall 
schematic. The individual P.C. board schematic diagrams are shown in Figures 4-4 through 
414. Voltage measurements and parts list are located adjacent to the P.C. board 
schematics. 


4-9. VOLTAGE CHARTS 


All voltage measurements must be made with a meter having at least 10 megohms input 
resistance. All D.C. voltages are designated by the + (positive) symbol. Voltage figures 
not having the + symbol are RMS values of an AC voltage. Refer to the following notes 
when making any voltage measurements. 


NOTES 


1. RMS voltage measured with R.F. probe, and 
bandswitch in 7 MHz position. 


2. Approximate RMS voltage with Mic. Jack 
input of .03 volts at 1000 Hz. Mic. Gain at 
maximum clockwise. 


3. RMS voltage with R.F. probe, CW mode, 
Mic. Gain at Maximum clockwise. 


4. Full R.F. Gain, no signal input. 
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4-10. SIGNAL FREQUENCY RANGES AND 
LOCAL OSCILLATOR FREQUENCIES 
Atlas Radio, Models 210x and 215x: 


Operating VFO Injection 
Band, MHz Range, KHz Frequency, KHz 


1,800 — 2,100 7,320 — 7,620 
3,500 — 4,000 9,020 — 9,520 
7,000 — 7,500 12,520 — 13,020 
14,000 — 14,500 8,480 — 8,980 
21,000 — 21,500 15,480 — 15,980 
28 400 — 29,400 22,880 — 23,880 


*1.8 MHz band, model 215x only. 
28.4 MHz band, model 210x only. 


High Frequency 
Limit, KHz 


(b) Extended frequency limits by adjustment of VFO trimmers. 


VFO trimmers are reached by removing the transceiver top cover. Adjustment of a trimmer for 
lower or higher frequency will move the entire band down or up, and will cause the dial scale 


to read less accurately. Special frequency ranges with accurate dial calibration are available 
from Atlas on special order. 


Frequency Range, KHz, 
with Crystal Oscillator 


1,700 — 3,000 
3,000 — 5,200 
5,800 — 10,000 
13,800 — 14,900 
20,600 — 21,600 


*1.8 MHz band, model 215x only. 


Note: The Model 10x will not operate on the 28.0 MHz band. 
(c) Extended frequency ranges when using Model 10x external crystal oscillator accessory. 
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4-11. PC-100C — FIRST MIXER/FIRST I.F. AMPLIFIER 


In the receive mode, the R.F. signal is coupled from terminal 1 of PC-100C to the primary 
of the trifilar toroid transformer L101, through capacitors C101 and C110, to the double 
balanced diode ring mixer, D101 through D104. The VFO oscillator signal is coupled 
through R105 — C109 to the center tap of the secondary windings of L101, then through 
C101 and C110 to the First Mixer. The two signals are hetrodyned and the difference 
frequency is the 5520 kHz I.F. signal. The output of the First Mixer is coupled through the 
trifilar toroid transformer L102, through a tuned circuit consisting of C104 through C107 
and L103, to the base of the First 1.F. Amplifier Q101. The tuned circuit is tuned to the 
L.F. frequency of 5520 kHz. The signal is amplified by Q101 and then connected through 


terminal 13 of PC-100C to the crystal ladder filter, which then goes to terminal 3 of 
PC-200C. 


In the transmit. mode, the transmit audio input is coupled from terminal 7 of PC-100C 
through L104 to the First Mixer, which now operates as a balanced modulator. The carrier 
oscillator injection is through terminal 4 of PC-100C and is coupled to the balanced 
modulator through R105, C109, C110, and C101. The output of the balanced modulator 
(D101 through D104) is a double sideband, suppressed carrier signal. R101 is used to 
balance out the carrier, and C103 is used for phase balance. The double sideband signal is 
at the I.F. frequency of 5520 kHz, and is tuned by the tuned circuit consisting of C104 
through C107 and L103. Q101 is the Transmit I.F. Amplifier, and its output is coupled to 
the Crystal Ladder Filter in the same manner as in the receive mode. 


Diode D105 is used to short the receiver input circuit in transmit mode, thus preventing 
stray transmitter energy from entering the mixer circuit. Diodes D106, 107 and 108 
permit R.F. Gain control of Q101 during Receive mode, while maintaining fixed gain in 
Transmit mode. RL101 switches the +13 volt line for Transmit mode, and also switches 
the meter circuit from receive to transmit function. 


One of the primary advantages of the double balanced diode ring mixer is that both signal 
and oscillator injection frequencies are essentially balanced out and do not appear in the 
output circuit. Only the sum and difference frequencies are present at the output. Also, 
the oscillator is balanced out from the antenna input terminal, eliminating the risk of 
oscillator radiation. 


PC-100C CIRCUIT COMPONENTS 
First Mixer, First I1.-. Amp 


C101,108,109,110,112 .... .O]1MF100V Disc RIO] ......... Car. Bal. Trim Pot. 100 Ohms 
CANT ear eh ce eer e2pU re Lise OLOl. 0 hic > 5960 4 alee 10K 10% % Watt 
C103 Car. Phase Bal....... 10-80 pF Trimmer R103,110............... 4.7K 10% % Watt 
ClO Ore. © a ee re OOMVMPZ0% Dise: RIO4.. ce ci wa ne ce eee 330 10% % Watt 
ClOS 5.4 saa aoe HOO DETIOS Diser™ ROS ce oko cu Sk a orc OE 47 10% % Watt 
CiG.¢ 25525 eee eee Spr 5% Disc! R106,107 0.62 ee es 1K 10% % Watt 
CY 35 ie eee oe OT MSO Dies RIGS 180 10% % Watt 
Chis ce ae ee IS. MF 26V Electrotytice”  RIO9 2 e058 RS 820 10% % Watt 
D1OI-104 35.8. chee 1N4149 Silicon Diode RLIO].................. 3p2t 12 vde Relay 
DIG(-108 '2.3. 4 ee ae 1N4148 Silicon Diode L101,102............. Trifilar Toroid XFMR 
DIGS: 106. — ss See BA-182 Silicon Diode L103 ................... Shielded I.F. Coil 

NERA, BAe ig) Cera Rem Le 2N3866 Ist LF. Amp. . L104,105.................... 200RH RFS 
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PC-100C VOLTAGE CHART 
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Figure 4-4, PC-100C Schematic Diagram 
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4-12. PC-200C Second I.F. Amplifier, Second Mixer, Mic. Amp., 
S-Meter Amp. 


In receive mode, the I.F. signal from the 8 pole Crystal Ladder Filter is coupled through 
terminal 3 of PC-200C to the Integrated Circuit Q201, which is the Second I.F. Amplifier. 
The signal is amplified and coupled through the tuned circuit that consists of R203, C205 
and L201, which is tuned to the I.F. frequency of 5520 kHz; through R204 to the Trifilar 
Toroid Transformer L202, to the input of the double balanced diode ring Second Mixer 
Stage consisting of D201 through D204. In the receive mode, this mixer acts as a product 
detector by hetrodyning the carrier oscillator injection and I.F. input to the audio output 
frequency. The audio output is coupled through C206 and the Trifilar Toriod Transformer 
L203, through the RF choke L204 to terminal 5 of PC-200C. From terminal 5, the audio 
signal is coupled direct to terminal 20 of PC-300C. 


In transmit mode, the double sideband signal from PC-100C is passed through the Crystal 
Ladder Filter which removes the unwanted sideband. The resultant single sideband signal 
is coupled through terminal 3 of PC-200C to the Second Mixer in the same manner as in 
the receive mode. The VFO injection frequency is through terminal 7 of PC-200C through 
C208 to the center tap of the Trifilar Toroid Transformer L203. The heterodyning action 
of the Second Mixer produces the RF transmit frequency which is coupled through the 
primary winding of L203 to terminal 9 of PC-200C.  __ 


Q202, which is an integrated Circuit, acts as a 3 stage Mic. Amplifier and also the S-Meter 
Amplifier. 


PC 200C CIRCUIT COMPONENTS 
Second I.F. Amp., Second Mixer, Mic Amp. 
S-Meter Amp. 


C201 ,202,203,206, Q CA3086 I.C. 
207208 2 LT ict .01 MF 100V Disc 180 10% “% Watt 
100 MF 20V Disc 2 2.2K 10% % Watt 
130 pF 5% SM 3.9K 10% % Watt 
0.1 MF SOV Disc %, Watt 
6.8 MF 35V Electrolytic VY, Watt 
C212,218 2.2 MF 50V Electrolytic R207 /, Watt 
C213:215. 210% ore tcd bate _. .001 20% Disc %, Watt 
22 MF I6V Electrolytic V, Watt 
DA ie eae ER An .0022 MF 10% Mylar : Y, Watt 
1N4149 Silicon Diode 4 Watt 
1N4148 Silicon Diode 150K 10% % Watt 
1N4740 10V Zener Diode 100K 10% % Watt 
Shielded I.F. XFMR f %, Watt 
Trifilar Toroid XFMR 4, Watt 
200 uH RFC 4, Watt 
0.6 uH I.F. Trap 
MC1350P I.C. 
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PC-200C VOLTAGE CHART 


TERM. STRIP 
NUMBER 


TERM. STRIP 
NUMBER TRANS. 
1 


OBYNAM AWN 


Figure 4-5. PC-200C Schematic Diagram 
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4-13. PC-300C Receiver Audio, Oscillator Switch 


The audio output from PC-200C is coupled through terminal 20 of PC-300C, through C303 
to pin 12 of the Integrated Circuit Q301, which is the A.F. Amplifier. The output of Q301 
is coupled through C302 to terminal 22 of PC-300C to the AF GAIN control on the front 
panel, then back through terminal 12 of PC-300C to the input of the AF Power Amplifier 
Q302. The signal is further amplified and coupled through C320 to terminal 15 of PC-300C 
to the speaker. Q302 delivers 2 watts of audio to the 3.2 ohm speaker. 


The output of Q301 is also coupled through C309 to D301 and D302, the AGC rectifiers. 
AGC is then coupled through L301 to the input of Q301B which is the AGC Amplifier. 
The AGC output is fed from pin 7 of Q301B through terminal 17 of PC-300C to terminal 
19 of PC-200C where it is coupled through R202 to the Second I.F. Amplifier. AGC attack 
and decay time are controlled by C310, R312, and R311. 


ALC voltage from the SWR bridge is coupled through D303 to Q301B, controlling I.F. gain 
similar to AGC in receive mode. This same circuit also carries the high SWR, or infinite 
SWR protection system. High values of reflected voltage from the SWR bridge will reduce 
I.F. gain, resulting in reduced transmitter drive. SWR figure of 6 or more will practically 
cutoff the transmitter drive through this circuit. 


Q303, 304, 305 and 306 are the F.E.T. Oscillator switches, which connect the VFO and 
Carrier Oscillator (BFO) to the two mixer stages in proper relationship for receive and 
transmit functions. The switching is controlled by the “T” line on terminal 1, which is 
grounded in receive mode and goes +13-in transmit mode. 


PC-300C CIRCUIT COMPONENTS 
Receiver Audio, Oscillator Switch 


C301 304,307 JOS.38 45 0. Soh ee tO ae eee BA-182 Silicon Diode 
S20, d24, 2EN OLA Be oka DL TOOV Disc, : ¢ LOT...) nese te acc graten eee ae 33 uH RFC 
SOO2 SUE ae ete ios wei oes 1 ME SOV Dise — 3301307313 232... 5s 5.6K 10% % Watt 
C303 Skt cy heres 22 MP LOOY Dise- R302 F ory 0c. s Sate adn ges 27K 10% Y% Watt 
| Pay OF iat aie ee 47 MF 6.3V Electrolytic R303,310,311,324, 
SOOO > Bee ants ee 1S MF 20V Tantalum $2153.21 ,328 te Mn aks 1K 10% % Watt 
C309, 310.321.0552. 2.2 MF 50V Electrolytic’ R305,315,316---. 2... .45.. 470 10% “% Watt 
ee 8 Gis SL eae hae gears © 47 MF 16V Electrolytic  R306,3)4::5...5..505. -. 100K 10% % Watt 
(SSO 2 peek eed 6.8 MF 35V Electrolytic R308,309............... 1.5K 10% “% Watt 
RSSd3.454 ess Aye 7S MF USV Baer tic RGA TPS ES er. 228) aucun ao 2.2K 10% % Watt 
COR Ta bo Getta ge cote 22 MF 1GV diectrotyiic RAID). 4. cide oh eee ae. ee IM 10% '% Watt 
6: Na aig onze Jeti yma 100 MF 16V Electrolytic R319,320,322,323,325,326. 6.8K 10% % Watt 
320 2K 8 iss ee 250.MF 20V Electroivtic -O301A (0... de ©: CA3086 A.F. Amp. 
Codie inte HE, Stee. Haag AT ME. AOUY Mylar S00301B 22) ote ae ae CA3086 AGC Amp. 
2 ee et Sone Gas tate ee SoD pre EFI TUNA) ode ss) a aes LM380N A.F. Output 
D301,302,303, Q303,304, 
304,305,306..... 1N4148 Silicon Diode 305,306 . 2N3819 FET Oscillator Switch 
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PC-300C VOLTAGE CHART 


TERM. STRIP 
NUMBER TRANS. 


TERM. STRIP 
NUMBER TRANS. 
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NUMBER TRANS. 
+9 


40.7 
3 +88 +8 
4 +8.8 
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6 +9.8 
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+8.8 
+8.8 


+10 
0 
Gnd. 
(0) 


R316 
470 


0305 
IN4148 


R319 6.8K 


R320 

6.8K £ C324 001 
Q303 =e 
2N3819 = 


R321 IK 


10308 
Q306 Q305 | 
2N38I9 C324 2N3819 ! 
cc) all ae 


R312 1M 


0304 w 1. 
IN4148 Zz z = 
4 < ra A 
“oe i i i [o327 y 
' we = = 
R314 100K x é, cS 5-30 sIc 01 
a A ° oo = 
z 2 3 ng R325 R326 -=— Bs 3 — 
< a Ke ; ° 
$ = = < 6.8K wu}, —tL 6.8K & = 4 
we a 4 x 7 x ve ” an 
: o|- <j|M%z 4 
< a Fiz VY jO= + . 
£ : 3 ieee ? az Is 
ie, Papers |!0 9 8 ie 6 |s 4 ee 2 ' | 


Figure 4-6. PC-300C Schematic Diagram 
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4-14, PC-500D/520A Pre-Amplifier, Driver, Power Amplifier, SWR Protect 


The R.F. output from PC-200C is coupled through the Transmitter Input Tuning circuit 
(PC-900) to the input connection on PC-520A. From the input connection, the signal is 
coupled through C504 to the base of the Pre-Amplifier Q501, where it is amplified and 
coupled through C501 to the base of Q502 for further amplification. From Q502, the 
signal is coupled through the Toriod interstage transformer T501 to the base of the Driver 
Q503 on PC-500D. The output of the Driver is coupled through the Ferrite Core Driver 
Transformer T502 to the base inputs of Q504 and Q505, which are the Power Amplifiers. 
The outputs to the Power Amplifiers are coupled through the Ferrite Core Output Trans- 
former T503 to the output connection on PC-500D. From this connection, the output 
signal passes through relay RL1, through the Low Pass Filters PC-100/1020 to the 50 ohm 


antenna connector. 


Q506 is a bias regulator for the output stage. Trim pot R515 is used to adjust resting 
current collector to approximately 1/2 amp. Diodes D501 and 502 regulate the bias 
circuit, and are thermally connected to the heat sink in order to sense temperature in- 
crease. Thus, bias voltage automatically increases with temperature, preventing thermal 
runaway of the output transistors. 


Reflected voltage which is generated by a mismatch in the antenna system is rectified by 
D1102 and D1103 on PC-1100A in a doubler circuit, filtered, and then connected to 
Q507, the SWR protect circuit. There it is used to reduce the gain of the first pre-amplifier, 
thus reducing drive to the power output amplifier. The trimpot R522 is adjusted so that 
Standing Wave Ratios greater than 2 to 2.5 will drastically reduce R.F. drive. 


PC-500D/520A CIRCUIT COMPONENTS 
Pre-Amplifier, Driver, Power Amplifier, SWR Protect 


C501,502,504,507,510,518, R503,514 470 10% “% Watt 
S19S20 52S Eos .01 MF 100V Disc 504,513 180 10% % Watt 

0.1 MF SOV Disc Y, Watt 

37-250 pF Trimmer Y, Watt 

C506,512,517 0.1 MF 100V Mylar : : 4, Watt 
C508,516,522 15 MF 100V Electrolytic 270 10% % Watt 
2.2 MF SOV Electrolytic 470 10% % Watt 

330 pF 5% Silver Mica 1.1 10% % Watt 

100 pF 5% Silver Mica 1K Bias Adjust 

Toroid Interstage Transformer 560 10% % Watt 

Ferrite Core Driver Transformer 10 10% 2 Watt 

Ferrite Core Output Transformer : 4.710% “% Watt 

33 uH RFC 220 10% % Watt 

2.5K Trim Pot 

1K 10% % Watt 

3 Ferrite Beads, RFC MPS65 14 Pre-Amp 

1.5 uH RFC and Meter Shunt 2N3866 Amplifier 

7.6uH Toroid, RFC Q RCA 40582 Driver 

SI-05 Regulator Diode CTC CD2545 Power Amplifier 

2.7K 10% % Watt 2N5490 Bias Regulator 

10 10% % Watt 2N3646 
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PC-500D VOLTAGE CHART 


TERM. STRIP 
NUMBER TRANS. 


Q603 
Base 
Collector 


TERM. STRIP TERM. STRIP 
TRANS. NUMBER TRANS. 
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Emitter Emitter 
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Figure 4-7. PC-500D/PC-520A Schematic Diagram 
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4-15. PC-400C VFO Circuit Board and Tuning Circuits 


PC-400C contains the VFO Oscillator Q401, F.E.T. Buffer Q402, and Output Amplifier 
Q403. The output of the VFO Oscillator is coupled through C408 to pin 3 of the external 
oscillator socket, through the jumper to pin 2, then direct to terminal 13 of PC-300C. 
From terminal 13 of PC-300C, the VFO signal is fed to the F.E.T. Oscillator Switch. 
Voltage regulation for the VFO circuits is provided by Q1 and D2 on the main chassis. 


VFO FREQUENCY CHART, MODEL 210x VFO FREQUENCY CHART, MODEL 215x 


1.F. at 5520 kHz 1.F. at 5520 kHz 
INTERNAL INTERNAL 
SIGNAL RANGE VFO RANGE SIGNAL RANGE VFO RANGE 
3500 — 4000 9020— 9520 1800 — 2100 7320 — 7620 
7000 — 7500 12520 — 13020 3500 — 4000 9020 — 9520 
14000 — 14500 8480 — 8980 7000 — 7500 12520 — 13020 
21000 — 21500 15480 — 15980 14000 — 14500 8480 — 8980 


22880 — 23880 15480 — 15980 


28400 — 29400 21000 — 21500 


PC-400C CIRCUIT COMPONENTS 


MODEL 210x TUNING SECTION MODEL 215x TUNING SECTION 


C411, 416, 419, 422,423... 3-12pF Trimmer | C428, 433, 436, 440,441... 3-12pF Trimmer 
10pF 10% Disc 15pF 5% Disc 
4.7pF 10% Disc ; , 22pF 5% Disc 


22pF 5% Disc ; ; 4.7pF 10% Disc 
20pF 5% Disc ; ; : 10pF 10% Disc 
27pF 5% Disc 0.8pF Dial Set 
0.8pF Dial Set 4pF Main Tuning 
4pF Main Tuning 8pF Main Tuning 
8pF Main Tuning 27pF 5% Disc 


PC400C VOLTAGE CHART 


nec. rman 


TERM. STRIP 
NUMBER TRANS. 
Q401 
Base 


Collector +45 oe 5 
Emitter +3.5 43.5 


ee Ki 2 hos 3 
Emitter rane 
Collector ¥ 2 Emitter ick 6 = 6 
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BANDSWITCH 


[ Pc -400C R402 470 


| 040! C40! C402 


IN4735 -0 ie, gr 


100K 


Sey age 7 hae anaes Racin aR TORE OO 


- Figure 4-8A. Model 210x/215x PC-400C VFO Schematic 
and 210x Tuning Section 


BAN DSWITCH 


Figure 4-8B. Model 215x VFO Tuning Section Schematic 
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4-16. PC 600 Carrier Oscillator, Buffer Amplifier 


PC-600 consists of those components necessary to generate the normal carrier frequency of 
5520 kHz, and the opposite sideband frequency of 5523.3 kHz. Crystal X602 is the 
Normal sideband crystal, and X601 is the opposite sideband crystal. Q601 is the Carrier 
Oscillator, and Q602 the Buffer Amplifier. The output of the Buffer Amplifier is coupled 


through C612 to terminal 6 of PC-300C. From terminal 6, on PC-300C, the carrier fre- 
quency is fed direct to the F.E.T. Oscillator Switch. 


PC-600 CIRCUIT COMPONENTS 
Carrier Oscillator Buffer Amplifier 


22 pF 10% Disc 4.7K 10% “% Watt 

5-30 pF Trimmer : ISK 10% % Watt 

10 pF 10% Disc : Y%, Watt 

C605 ,606,607,611,612 .... .01 MF 100V Disc Y, Watt 
200 pF 5% Silver Mica VY, Watt 

100 pF 5% Silver Mica VY, Watt 


1S pF 10% Disc R608,611 \, Watt 

S510 pF 5% Disc R609,610 ', Watt 
BA-182 Silicon Diode Y%, Watt 
1N4148 Silicon Diode 1.4 uH inductor 
2N 706 Transistor 5523.3 Khz OPP. SB Xtal 
5520 Khz Norm. SB Xtal 
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PC-600 VOLTAGE CHART 


TERM. STRIP 
NUMBER TRANS. 

Q601 
Base : +2.8 
Collector : . +93 
Emitter : 

Q602 

Base 


Collector 
Emitter 


ISK 


IF 


R6I2 470 


| 
| 
| 
! 
O 
Céll ] 
Ol 
| 
| 
! 
® 


Figure 4-9. PC-600 Carrier Oscillator Schematic 
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4-17. PC-800C/1200 Receiver Input Tuning 


PC-800C contains those components necessary for receiver input tuning. The transformers 
are bandswitched and provide for full coverage of each band. The transformers have iron 
cores that are factory adjusted, and should not require further tuning. The coupling capac- 
itors in each transformer are selected to give the amount of overcoupling required for full 
band coverage, and eliminate the need for a front panel peaking control. 


MODEL 210x PC-810C/1200 CIRCUIT COMPONENTS 
Receiver Input Tuning 


240 pF 10% Disc 

1800 pF 10% Mylar 

120 pF 10% Disc 

820 pF 10% Disc 

10 pF 10% Disc 

91 pF 5% Disc 

47 pF 10% Disc 

180 pF 5% SM 

4.7pF 10% Disc 

CTZ0U 202 ose ck he .0022 MF 10% Mylar 
C1203,1210 470 pF 5% SM 


200 pF 5% SM 

7.2 uH Toroid 

1.25 uH Toroid 

3.6 uH Toroid 

1.865. 806). none i ae ee .65 uH Toroid 
L807,808 


1.4 uH Tuned 
L809-S10 8b1812 os eS .65 uH Tuned 
EEO 1202 ec oe: .6 uH Tuned 5520 Khz 
BY 20s ee ee es .6 uH Tuned 11.8 Mhz 
11.8 Mhz 
17.8 Mhz 


MODEL 215x PC-810C/1200 CIRCUIT COMPONENTS 
Receiver Input Tuning 


360 pF 5% SM 
3300 pF 10% Mylar 
240 pF 10% Disc 
1800 pF 10% Mylar 
120 pF 10% Disc 
820 pF 10% Disc 


10pF 10% Disc 
91 pF 5% Disc 
180 pF 5% SM 
C1203,1206,1207........ .0022 MF 10% Mylar 


C1208,1209 470 pF 5% SM 


38 


16.5 uH RFC 

1.7 uH RFC 

7.2 uH Toroid 

1.25 uH Toroid 

3.6 uH Toroid 

LS70-87 1s 6350 See Se .62 uH Toroid 
L822,823 1.4 uH Tuned 
£324,825 ..... foe eee .65 uH Tuned 
L.1205,1206, 1207"... :- .6 uH Tuned 5520 Khz 
P1206 ei inane .6 uH Tuned 11.8 Mhz 
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Figure 4-10A. Model 210x. 
PC-810C/PC-1200 
Receiver Input Tuning Schematic 
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Figure 4-10B. Model 215x 


PC-810C/PC-1200 


Receiver Input Tuning Schematic 
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4-18. PC-820 100 kHz Crystal Calibrator 


The 100 kHz crystal calibrator circuit is assembled on PC-820. Its schematic diagram is 
shown in Figure 4-11A. It is actuated by the function switch in the “CAL” position. 
Frequency is adjusted by trimmer C821 against a known standrad such as WWV. Har- 
monics of the 100 kHz calibrator may be coupled out of the transceiver from the antenna 
connector into another receiver which is tuned to WWV or another known standard. 
C821 should then be adjusted to zero beat with the standard signal. Output from PC-820 
is coupled through C824 to the input terminal of PC-800C, and its harmonics will be 
received at the 100 kHz increments on each band. 


PC-820 VOLTAGE CHART, Function Switch in “CAL.” position. 


Q821 Q822 
Base —25 Base —3.4 


Collector +4 Collector +6 
Emitter 6 Emitter 6 


PC-820 CIRCUIT COMPONENTS 


CB LT re tere ee eee 4.5-50pF Trimmer 
C822 seek tie cies Aer: 300pF 5% Silver Mica 
C823. ee eee: eee 01 MF 100v Disc 
CE2 452 SEP tition Mar hrsvenrts 2.2pF 10% Disc 
RS215 829 a2 eo. eee 100K 10% 1/4 Watt 
RS2258245.-5.. =. ee oe 10K 10% 1/4 Watt 
O82 198226... ee MPS 3693 Transistor 
eer Rn hate ene rn nest 100 Khz Xtal 


R85I C852 R853 


| | 
: | 
, | 
! 300 PF 
| 44 R852 ‘a R854 | C854 | 
ae ion 1S OK D222PF 
| Q82\ Q822 
| MPS 3693 MPS 3693 | 
| > — | 
| C853 , 
TS | 
| : \—- — —6--d6—— —- 


et a pen gg ER SAAR PERO, al a Baa CAL.ON PC-800C 


Figure 4-11. PC-820 Crystal Calibrator Schematic 
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4-19. PC-900C Transmitter Input Tuning 


PC-900C contains those components necessary for transmitter input tuning. The trans- 
mitter input circuit selects the desired mixer products and rejects the unwanted products. 
These tuned circuits are band switched and provide full coverage of each band. The tuned 
circuits are double tuned and over coupled. Trimmer capacitors are located on the board 
for fine tuning the circuits. These trimmers are factory set and require no further adjust- 
ments. 


MODEL 210x PC-900C CIRCUIT COMPONENTS 
Transmitter Input Tuning 


7.2 uH Toroid 

1.25 uH Toroid 

3.6 uH Toroid 

CSB05.006 5 2a oa eee .62 uH Toroid 
L907 908,909,910 2 uH Toroid 
1 uH Toroid 


240 pF 10% Disc 
1800 pF 10% Mylar 
120 pF 10% Disc 
820 pF 10% Disc 
2.2 pF 10% Disc 


39 pF 5% Disc 
C909,910.913,914,916,917.. 4-40 pF Trimmer 
C912,915 1 pF .25% Disc 
COIS S19 25 -oeeaeas .0022 MF 10% Mylar 


MODEL 215x PC-900C CIRCUIT COMPONENTS 
Transmitter Input Tuning 


3 uHToroid 
Bifilar Toroid 
7.2 uH Toroid 


1500 pF 10% Mylar 
2200 pF 10% Mylar 
240 pF 10% Disc 


1800 pF 10% Mylar 
120 pF 10% Disc 
820 pF 10% Disc 


L920,921,922 1.25 uH Toroid 
LOGS O74. 24.1, «wie. eee .62 uH Toroid 
L925,926,927,928 2 uH Toroid 


0.6 uH Tuned 

33 uH RFC 

R905,906,907,908,909 .... 6.8K 10% '4 Watt 
2.2K 10% % Watt 


2.2 pF 10% Disc 

39 pF 5% Disc 

4-40 pF Trimmer 

] pF .25% Disc 

COS8.289 ae ee ce .0022 10% Mylar 
39 pF 5% Disc 
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4-20. PC-1010/1020 Low Pass Filters 


PC-1010/1020 is a band switched two section low pass filter. The filter is connected 
between the output of the Power Amplifier (PC-500D) and the antenna connector to 
suppress harmonics 30 dB or more. The filters are designed for a 50 ohm load and it is 
important that the load be quite close to 50 ohms, non-reactive. The low pass filter is also 
used during receiving operations to suppress possible interference from strong local VHF 
signals. 


oe 


PC-1010/1020 CIRCUIT COMPONENTS AND FREQUENCY CUTOFF (fe) 


MODEL 210x MODEL 215x 
Band Freq. Band Freq. 
Circuit Component Cutoff Circuit Component Cutoff 


rks [oe lo 1 ees far) od ok ae FC 1 
5 pick Berd ase Kh 5200 Khz | 2500 Khz 
L1001-1002 1.8 uH Toroidal | 
2 FC2 «| (2 
10,000 Khz 
L1013-1014 1.8 uH Toroidal 
3 Gicioo? 2... FC 3 3 
G9 ie nlindns 20,000 Khz 
L1005-1006 48 uH Toroidal 
Pohl (ert eke FC 4 4 
Bt hia woken srrretee 25,000 Khz 
__|L1007-1008  .32 uH Toroidal 
Pad en sj Pee oe Be Lah aers pg  o 
sieistaelp glean cin 35,000 Khz ee a 
L1009-1010  .24 uH Toroidal | L1019-1020 .32 uH Toroidal 


FC 2 
5200 Khz 


FC 3 
10,000 Khz 


FC 4 
20,000 Khz 


FC 5 
25,000 Khz 
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4-21. PC-1100A SWR Bridge, Antenna Relay Circuitry 


The relay, RL1101, switches the antenna circuit from the PC-800C receiver input filters 
over to the PC-500D power amplifier output. The other pole of this relay connects to the 
AUX. rear socket, and is intended for switching a Linear Amplifier, as described in Section 
2-21: 


The reflectometer, or SWR circuit, provides a forward going voltage for ALC, (Automatic 
Level Control), which increases directly as transmitter output increases. This positive 
voltage connects to the ALC potentiometer on the front panel, concentric with the MIC. 
GAIN control, and thence to terminal 18 of PC-300C where the ALC voltage is amplified 
and then used to control I.F. gain on PC-200C. 


The capacity trimmer, C1107, is the bridge null adjustment. It is adjusted by measuring 
reflected voltage output at the terminal which goes to PC-500D with a VTVM on its lowest 
scale. Use a dummy load which is known to be 50 ohms, nonreactive, set the bandswitch 
to the highest band, and insert a small amount of carrier in CW transmit mode, just enough 
to get a voltage reading. Then adjust the trimmer, C1107, for minimum voltage. 


PC-1100A SWR BRIDGE, ANTENNA RELAY 


C1101, 1104, 1105, DPDT 12VDCRelay 
1106,,1109, 3110)..03 2% .001 MF 100VDisc 1K 10% 1/4 Watt 
C1102, 1103 01 MF 25VDisc 150 10% 1/4 Watt 


4-40pF Trimmer 1N34A Germanium Diode 
200pF 5% SM 1N4148 Silicon Diode 
Bifilar Toroid 

200 uH RFC 


TO PC-1010 
OUTPUT 
‘ Md PE Ae we OTT ae ae Ae ae ES GAs ETE hee: ie ag ae a ees Se 
TO Pc-SOOD | 
OUTPUT 
TO Bc-1010 ! ‘ 
IN! om 
DIIOI- IN34A pecteten rs 
TO PC-800C 
INPUT | CHO1- cot 
C+) | 
To aux! | 
| 
| 
RL 1101 ise pecs TO PC-S00D 


SWR PROTECT. 


TO ALC 
ADJUST 


Figure 4-14. PC-1100A SWR Bridge, Antenna Relay Schematic 
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SECTION 5 
ACCESSORIES 


5-1. NOISE BLANKER MODEL PC-120 


The Noise Blanker is a plug-in accessory which replaces the standard PC-100C R.F. board 
in Atlas transceivers. If Noise Blanker is owner or dealer installed, a threshold control 
which is attached to the PC-120B by a 3 wire cable, must be installed on the front panel. 


CAUTION: The Carrier Balance controls have been factory set. Do not alter the 500 ohm 
trim pot or mica trimmer. They are located in the upper right hand corner of the PC-120B. 
Handle with care. 


CIRCUIT DESIGN: The PC-120B noise blanker is designed specifically to blank out pulse 
type noise, the same as all other noise blankers. Pulse type noises, such as ignition noise 
will be effectively silenced, while other more continuous type noise signals will not be 
silenced or reduced as well. The PC-120B works on the same principle as the famous Lamb 
noise silencer. Noise pluses are amplified separately by Q103, rectified into DC pulses 
which are amplified by Q104, and then applied to Q105, the blanking switch. Q105 
switches off Q102, the second I.F. amplifier, whenever a sharp noise pulse comes through 
from the antennae circuit. The threshold control, R120, is located on the front panel, and 
controls the gain of Q103. A second threshold control, R128, is a trimpot located on the 
PC-120B circuit board, and is factory adjusted so that noise pulses will switch Q105 com- 
pletely, but not excessively. 


OPERATION: 

(a) When the threshold control is in full counterclockwise position the noise blanker 
ORT. 

(b) Advancing the control clockwise will increase the gain of Q103 until noise pulses 


will begin to control Q105. At this point the audible noise level will drop sharply. 


(c) If the threshold control is advanced beyond this point, no further reduction in noise 
will be obtained. If the character of the noise is made up entirely of sharp pulses, 
it will be practically eliminated. If parts of the noise are continuous, they will still 
be audible. In other words, the degree of noise reduction will be directly related to 
what percentage of the noise is pulse type, and what percentage is of a continuous 
nature. 


(d) CROSS MODULATION may result from higher settings of the threshold control. 
This is likely particularly on the lower frequency bands when a great many very 
strong signals are being received on a full size antennae system. Turning the thres- 
hold control down to the threshold level will eliminate this condition, while still 
retaining the pulse blanking action. 
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Figure 5-1. Noise Blanker Model PC-120 
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Figure 5-2. Model 10x 


5-2. MODEL 10X CRYSTAL OSCILLATOR 


The Model 10x oscillator provides for added versatility with the Atlas transceivers by 
crystal controlling the operating frequency. Vernier frequency adjustment is provided and 
a switch selects either crystal or VFO control. A ten position switch allows selection of up 
to ten crystal frequencies. 


FREQUENCY RANGE WITH MODEL 10x: 


Band Range 

160M 1800 — 3000 kHz 
75M 3000 — 5200 kHz 
40M 5800 — 10,000 kHZ 
20M 13,800 — 14,900 kHz 
15M 20,600 — 21,600 kHz 


Note: The Model 10x! will not operate on the 28 MHz band. 


INSTALLATION: 

A 9 pin Noval socket on the back of the Atlas transceiver is labeled EXT. OSC. The 10x 
plugs into this socket. It will be necessary to remove the two jumper wires plugged in 
between pins 2 and 3; and pins 5 and 6. Once the wires have been removed, the trans- 
ceiver VFO will not function unless the 10x is plugged in and switched to its VFO posi- 


tion, or the dummy jumper, which is furnished with the 10x, is inserted in the EXT. OSC. 
socket. 


CRYSTAL REQUIREMENTS FOR THE 10X: 


The crystal sockets in the 10x are designed for type HC6U crystals with standard .050 
inch diameter pins. 


Crystals must be ordered for oscillation at parallel resonance with 20 pFshunt capacity. A 
frequency tolerance of .0025 per cent at 25 degrees Centigrade is adequate. 


Note: The sideband selector switch on the Atlas transceiver changes carrier frequency from 
5520 kHz in NORM. poistion, to 5523.3 in OPP. position. The Norm, position produces 
lower sideband operation on 160, 75, and 40 meters, which is normal operation on those 
amateur bands. On 20 and 15 meters, the transceiver circuitry automatically produces 
upper sideband in the NORM. position, which is normal for these bands. 
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CALCULATION OF CRYSTAL FREQUENCY: 


For operation on lower sideband (LSB): 
Bands 160, 75, 40 meters, 
(Sideband Selector in NORM. position.) 
Crystal Frequency equals Signal Frequency plus 5520 kHz. 
Example: 4020 + 5520 = 9540 


Bands 20 and 15 meters, 
(Sideband Selector in OPP. position.) 
Crystal Frequency equals Signal Frequency minus 5523.3 kHz 
Example: 14,370 - 5523.3 = 8846.7 kHz 


For operation on upper sideband (USB): 
Bands 160, 75, 40 meters, 
(Sideband Selector in OPP. position.) 
Crystal Frequency equals Signal Frequency plus 5523.3 kHz 
Example: 4020 + 5523.3 = 9543.3 


Bands 20 and 15 meters, 
(Sideband Selector in NORM. position.) 
Crystal Frequency equals Signal Frequency minus 5520 kHz 
Example: 14,370 - 5520 = 8850 kHz 
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Figure 5-3. Model 10x Crystal Oscillator 
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5-3. Model MT-1 


The MT-1 transformer is designed to provide a proper impedance match between the HF 
(High Frequency) mobile antennae and the 50 to 53.5 ohm coaxial feedline. It is partic- 
ularly useful when the HF Transceiver is one of the new solid state, broadbanded designs 
which requires a close match to a 50 to 53.5 ohm non-reactive load. Practically none of 
the mobile antennaes currently on the market will match the coaxial feedline closely 
enough to provide a proper load for the broadbanded amplifier. With the Atlas MT-1 
transformer a tap selection will be found which will provide SWR readings of 1.4 or less 
when using the common type mobile antennaes, such as those manufactured by Nutronics, 
Swan, and HyGain. 


MOBILE 
ANTENNA 


BANANA PLUG GROUND 


COAX TO 
TRANSCEIVER 


SHIELD CONNECT 
TO CAR BODY 


% 
CENTER CONDUCTOR THE IMPEDANCE OF THIS SHORT COAX 
CONNECTS TO BASE GROMMET IS NOT IMPORTANT. THE CABLE SERVES 
OF ANTENNA SIMPLY AS A SHIELDED CONNECTION 


Figure 5-4. MT-1 Transformer Installation 
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5-4. Model VX-5 VOX 


The Model VX-5 is the VOX accessory that is installed in the lower section of the Model 
220-CS Console. Controls for VOX Gain, Anti-VOX, and Delay are brought out to the 
console front panel. AC consoles may be ordered with VOX installed, or can be easily 
owner or dealer installed. 


5-5. Model DD-6B Digital Dial 
with built-in Frequency Counter Capability 


In addition to being a digital dial, the DD-6B will also function as a sensitive frequency counter 
from 100 Hz to 40 MHz, for general use around the ham shack or lab. Input terminals and 
selector switch for this function are located on the rear panel. 


e DIGITAL HOLD provides frequency memory which holds the digital display. This allows 
you to tune to other frequencies while retaining the frequency reading you expect to return to. 

e Another new feature now provides for correct reading on opposite sideband, as well as 
the normally used sideband. 

e All L.E.D. Dot Matrix 6 digit display reads within 100 Hz (just 1/10 kHz) of your actual 
operating frequency. 

¢ Bright display clearly visible under high ambient light. 

e¢ Reads on both Receive and Transmit. 

e¢ Measures 1%" high x 5%" wide x 5%" deep. 

ATTENTION SWAN OWNERS 

In addition to operating with all Atlas transceivers, the DD-6B can be made to operate with 

Swan models 350C, 500C, 500CX, 700CX, 270, 270B, 300B, 600R, and 600T. 

ATTENTION DRAKE R4 AND EARLIER MODEL SWAN OWNERS 

The DD-6C model is the same in all respects as the DD-6B, except that it is modified to operate 

with the Drake R4 series as well as the earlier Swan models 350, 400, and 500. 

Instructions furnished with both models of the Digital Dial give complete information on the 

minor modifications required for use with Swan and Drake units. DD6-B or DD-6C 


Figure 5-5. Model DD-6 
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MODEL 210x/215x CHASSIS COMPONENTS 


in GAS LA SY oe aR | ik OMe ee Stes First 1.F. Amplifier, First Mixer Printed Circuit Board 
OEE Ul chee See ee a ee eee Optional Noise Blanker, 1st |.AAmp., 1st Mixer 
Peers es een se Second |.F. Amplifier, Second Mixer, S-Meter Amplifier, 
Mic Amplifier Printed Circuit Board 
ge Oosc1  Ge SE MEETS CR x eee yen Receiver Audio, Osc. Switch Printed Circuit Board 
PA FG aah Sasa eee eee es eg ee VFO Printed Circuit Board 
PC-S0OD Fs SK + SWR Pretect, Pre-Amp, Driver, Power Amplifier Printed Circuit Board 
gO 7 | Maga oR iain butinn, ay cnn ome hokey Ao Dieelt li. Carrier Osc. Printed Circuit Board 
PC-BOUG/ (200s2 5 ais Seeker oma, rate Receiver Input Tuning Printed Circuit Board 
POB20 ry & asters ci os a ee 100 kHz Crystal Calibrator Printed Circuit Board 
PO SQ0G Anette SRR ee Transmitter Input Tuning Printed Circuit Board 
PO ATOTORIOZO eros. cose ae rn 2 eee tee Low Pass Filters Printed Circuit Board 
POTN =. Gn bis Uae ae SWR Bridge, Antenna Relay Printed Circuit Board 
Leterrier 3 Conductor, Closed Circuit, Enclosed A.F. Output Jack 
[2s dad vate et acide BAS pa ot le Ce: 3 Conductor, Open Circuit, Enclosed Mic. Jack 
P35 Tort RE SE he OE A WS eight A Banana J ack 
PA POR LE SII EEE YE BRU er a order, ee 9 Pin Mica Tube Socket 
I He AR BE athe Stara aay mately eH MUA A peahAly  oeetitaded emir fede BASS Ae Coaxial Receptacle 
BID bstacy ie ot ha Hh 9s, ee thy cat le Ea a a 9 Pin Mica Tube Socket 
ba Ada R 4 eles Be kt a fee 2 Conductor, Closed Circuit, Enclosed CW Key Jack 
Phy P2 cass raceher wip With Pe er Re aE eee Banana Plugs 
Mites. 2 Sete PR ae ak Ne ea 5, ee ge ene S-Units/P.A. Amps 500 uA Meter 
Ol I era een AB coh menos cay RE tc. piqatee ce ee 5520.3-5523.0 8 Pole Crystal Ladder Filter 
| ee) ee ee ee nT re ee et SPDT Slide Switch 
so RPM eh ie Uae ernie eet Nie Le MAR eg 1 Section, 5 Position Switch 
4 A Ee faa ce eee ee 5 Section, 5 Position Switch 
Pe be er ee er OTe a 14V Lamps 
Se RP Fra aie ce. ee Pent ot nlhan bs oii Vegainrwettenardmeripritnire res oe RE 4 Ohm Speaker 
Ch. Gisare tear cee rae 470PF 5% SM Rebs 2s Aa eee. eee 47K 10% 1/4W 
C2, 33° ae een .OIMF 100V Disc R27 .8)15 5 eh eee 1K 10% 1/4W 
Sy ae eine Prarie Ai .22MF 100V Mylar R38 in 24) esos ee 3.3K 10% 1/4W 
CO io eens sae eee .IMF 50V Disc RAV ho eanae 10K A.F. Gain Pot. 
CA eee ce eee 1000MF 25V Electro. RS Swi eee 4.7K 10% 1/4W 
OT od Ores ate 1N4148 Silicon Diode Goh tear at 10K, R.F. Gain Pot. 
D2 ese 1N5221 2.4V Zener Diode Rice dee ee ee 470 10% 1/2W 
0 Male ey a teers et a OP cae .1luH Toroid RO 6 bitin: Woes e in 10 5% 1W 
OL aes 78LO6AC I.C. Volt. Reg. RIG se koe 27 5% 1W 
R11,12 . 10K, ALC, Mic. Gain Dual Pot 
emt apr eee 10K 10% 1/4W 
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MODEL 210x/215x CHASSIS COMPONENTS 


9, GE bd LRA hee arene ait, f First 1.F. Amplifier, First Mixer Printed Circuit Board 
OOP E20 ise aoe eer he erin eet aean ace Optional Noise Blanker, 1st |.FAmp., Ist Mixer 
oi ST 2 0 Fe RRR Capes ay Manat Tinie Second !.F. Amplifier, Second Mixer, S-Meter Amplifier, 
Mic Amplifier Printed Circuit Board 
ig Sie U8 EN NG, Seen ce nna hoey mae Receiver Audio, Osc. Switch Printed Circuit Board 
PC-AQOC i oo ee RG Oe ee a oe aes ee VFO Printed Circuit Board 
PC-500D' fe ea SWR Pretect, Pre-Amp, Driver, Power Amplifier Printed Circuit Board 
9. 58 t inept Ad AURA phei MR, iia eA ED ri awhld oe shania dete pda (ay Carrier Osc. Printed Circuit Board 
PCB OOC FT 200 See nis sere ave ee eg oe Receiver Input Tuning Printed Circuit Board 
PCS20 6c) che pegs Oe eee eee 100 kHz Crystal Calibrator Printed Circuit Board 
PC-900G tine fe: pes ce ae Transmitter Input Tuning Printed Circuit Board 
PCTOUTO/ G20 rr ek oe ee eee Low Pass Filters Printed Circuit Board 
PO-LTOOA ts. 3 bens. Shand eee SWR Bridge, Antenna Relay Printed Circuit Board 
eae ee eee 3 Conductor, Closed Circuit, Enclosed A.F. Output Jack 
J 2s beg enue att Seteniusy IM eae Re ees 3 Conductor, Open Circuit, Enclosed Mic. Jack 
PSS ESET EON, SO SON ec oe oe OCLs enn ek Banana Jack 
PR RPS I FIRE Ee RE, ON TR er ee 9 Pin Mica Tube Socket 
| be deere ae ene I rn ehh sew do ebaie Mh soy GeyoaMnGE EMT EIA Nicetls Fal Coaxial Receptacle 
DG oie isd gin ad aes ct cui acer to tees| a aa ee 9 Pin Mica Tube Socket 
| Gee Peres epee eer, | Ee Car 2 Conductor, Closed Circuit, Enclosed CW Key Jack 
PE P2 csi, Coraccapel. with Diath Reeer at eh ee NE ee ee Banana Plugs 
MTS ST SACO, UR Ot Bene RE ee Laan S-Units/P.A. Amps 500 uA Meter 
Ud occ ie ris Vee Oe eel eae ee oe oe 5520.3-5523.0 8 Pole Crystal Ladder Filter 
SS FY rE ea ete cern es Sere ey Rep ny ET a SPDT Slide Switch 
ke EPO re pire etree Weed, CMe Nhs ale agri 1 Section, 5 Position Switch 
8 a eS eae ae ee) oe 5 Section, 5 Position Switch 
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a DP PCE BARN BRO a vei yam mnevel aymewin tino Seer, oO, sale 4 Ohm Speaker 
Oe Far A Ma aia ay 470PF 5% SM RN ee ear, cee 47K 10% 1/4W 
2, SS ee ee .OIMF 100V Disc RZ, 815704 See 1K 10% 1/4W 
| Saar arene art Le .22MF 100V Mylar RS og ahi Sate ee 3.3K 10% 1/4W 
IO SCRUB PN ie Ar OREN On YA .IMF 50V Disc 4 AERA Naren aE Ue 10K A.F. Gain Pot. 
OF ATP tat eure are ana 1000MF 25V Electro. Re eo nt 4.7K 10% 1/4W 
DT Oe eases 1N4148 Silicon Diode RG Ne ee 10K, R.F. Gain Pot. 
D2 reas 1N5221 2.4V Zener Diode Rica oa sie eee 470 10% 1/2W 
Lb es eee alee a eae .luH Toroid RO no oe ee 10 5% 1W 
GY Roger arti 78LO6AC I.C. Volt. Reg. RID oh, Ve 27 5% 1W 
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Saye 


THE ATLAS-210x/215x IS GUARANTEED 
UNDER THE FOLLOWING SCHEDULE: 


(1) All components except semiconductors are 
guaranieed for one (1) year from date of 
original purchase. 


(2) All semiconductors are guaranteed for (90) 
ninety days from date of original purchase. 


(3) Workmanship is guaranteed uncondition- 
ally for one (1) year from date of original 
purchase. 


WARRANTY 


(4) If factory service is required within 30 days 


Atlas will pay surface freight both ways. 
After 30 days customer pays shipping cost 
to the factory, and Atlas pays return 
freight. After 1 year, customer pays both 
ways, plus a nominal service charge. - 


This warranty will be transferred to owners 
other than original purchaser, provided the 
new owner advises Atlas Radio in writing 
of his name, address, and date of purchase. 


UNDER THE REGULATIONS OF THE MAGNUSON-MOSS WARRANTY ACT, THE ATLAS 
WARRANTY POLICY IS CLASSIFIED AS A LIMITED WARRANTY. 


PRINTED IN USA 
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ATLAS RADIO, INC. 417 Via Del Monte 
Oceanside, California 92054 
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(714) 433-1983 


